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Abstract

Food Anxieties: Issues for the Food Sector

People have become obsessed with the harmful effects of eating (Rozin, 1999) and are
experiencing ‘food anxiety’, a by-product of modern food. The aim of this research was to
explore the nature of food anxiety in Ireland and the potential implications for the food
sector. The research objectives were to determine the range of issues causing food anxiety
in Irish consumers; to investigate the impact of food anxiety on food choice behaviour; to
examine the potential of food anxiety as a segmentation variable for categorizing
consumers; and to identify antecedents to the experience of food anxiety. A sequential,
mixed methodology research strategy was used.
phases.

The research was conducted in two

The first phase adopted a qualitative approach.

Semi-structured face-to-face

interviews were conducted with a convenience sample (n=40) to gain insight into food
anxiety. The second stage adopted a quantitative approach. Survey questionnaires were
administered to a randomly selected sample (n=490).

Principal components analysis

identified five dimensions of food anxiety when food shopping – (techno)ethical,
nutritional, (micro)biological, dietary restrictions and food provenance anxiety.

Food

anxiety when eating out encompassed four distinct dimensions – technological, nutritional,
food integrity and food trends anxiety. Spearman’s Rank Order Correlations established a
significant relationship between food anxiety and food choice behaviour. Anxiety-based
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segmentation, using cluster analysis, identified three distinct clusters of food shoppers –
‘Nonchalant Consumers’, ‘Health Conscientious Consumers’ and ‘Anti-Modernist
Circumspect Consumers’.

The food-service market was segmented into ‘Easygoing

Diners’, ‘Apprehensive Diners’ and ‘Distressed Diners’.

Gender, age, marital status,

income, education, body mass index, food responsibility, experience of food related illness,
the presence of ‘high risk’ household members, living location, perceived personal
knowledge, trust in food sector stakeholders and value priorities were found to be
significant antecedents of food anxiety using Kruskal-Wallis Tests, Mann-Whitney U Tests
and Spearman’s Rank Order Correlations.

Binomial logistic regression analyses

investigated which anxiety antecedents were of greatest value in predicting food anxiety
when food shopping and eating out and identified that perceived personal knowledge of
food-related issues and value priorities were of particular significance as predictors of food
anxiety. Food producers, retailers and food-service operators should be alerted to the
findings of this study because no previous research has focused on the existence of food
anxiety or the link between food anxiety and food choice behaviour.

This research

presented a rationale for research into the concept of food anxiety. It is hoped that this
study will stimulate further research into this important phenomenon.
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CHAPTER ONE

1

Introduction

This chapter presents the background to the research and the aims and objectives. The
contribution and structure of the study are also described.

1.1

Background to the Research

The nature of food production has undergone radical change in recent decades. Food
industry production and processing methods have become highly sophisticated, and
distribution networks have gone global.

Food marketing and advertising, with their

contradictory stipulations, pervade every aspect of modern life. The incredible changes in
the food system have changed the relationship that people have with their food.
Nevertheless, consumers must eat and make decisions about what and where to purchase
their food. Through these food choice decisions they expose themselves to a number of
risks and uncertainties. As a result, consumers are experiencing a strong negative emotion
towards food, accompanied by a sense of unease and worry.

People have become

“obsessed with the harmful effects of eating” (Rozin, 1999) and are experiencing ‘food
anxiety’, a by-product of modern food.
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In an age characterised by overabundance, people generally have no need to worry about
having enough to eat. Food is safer and more plentiful than ever before. Food producers
are subjected to rigorous standards, quality control and monitoring as a result of
developments in science and technology. Advances in medicine and the biological sciences
inhibit the potential harmful consequences of microbiological contamination. Complex
legislative frameworks have been put in place to govern food production and processing.
Yet, according to Slovic (1999), individuals see themselves as exposed to more serious
risks than were faced by people in the past and they believe the situation is getting worse
rather than better.

Notwithstanding the safety and preventative measures that have been introduced, there have
been rolling cycles of fear and uncertainty since the 1990s which have highlighted the
degree to which food origins are obscured within the modern food system. New and often
unsuspected food-related threats to human health have emerged.

Incidents involving

chemical residues, antibiotics, growth hormones, BSE/vCJD, dioxins in food and
microbiological contamination such as E. coli and Salmonella, have changed consumer
perception of food safety and risk (Roosen et al., 2004). Traditional food risks such as food
insecurity and adulteration have retreated into the background and other subtler food risks
are being given more public attention and have come to the fore (Beardworth & Keil,
1997).

Modern food risks are largely imperceptible to lay people and only determinable through
expert analysis. Society relies on external agencies for information about the safety of
everyday foodstuffs. However, public confidence in the credibility, trustworthiness and
22

authority of key food sector players has been eroded (Knox, 2000) and consumers are torn
between the benefits of modern food and the health, environmental, social and ethical
questions that modern food raises.

1.2

Aims and Objectives

The aim of this research was to explore the nature of food anxiety in Ireland and the
potential implications for the food sector.

The above aim was accomplished through the achievement of the following objectives:
•

To determine the range of issues causing food anxiety in Irish consumers

•

To investigate the impact of food anxiety on food choice behaviour

•

To examine the potential of food anxiety as a segmentation variable for categorising
consumers

•

1.3

To identify antecedents to the experience of food anxiety

Contribution of the Research

This research does not take credit for coining the term ‘food anxiety’ as internet searches
for the term elicit thousands of results and the media often describes peoples’ relationship
with food in terms of anxiety (Irish Times, 1998, 2000; Byrne, 2001; Slattery, 2008). This
is, however, the first empirical research into the phenomenon of food anxiety and its
importance in relation to food choice behaviour. At the time of writing this thesis, only one
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research article (Scholliers, 2008) identified via database searches (e.g. Swetswise,
Sciencedirect, Emerald) has been published in the area of food anxiety. This study seeks to
address this dearth of knowledge.

Food anxiety is a hot topic and the understanding of food anxiety and how it affects food
choice behaviour is a key issue for the food sector. Issues arising from this study ought to
be a central focus when formulating and tailoring targeted and effectual marketing,
advertising and promotional communication strategies which could afford food sector
players the opportunity to gain competitive advantage.

The underlying premise of this research is that through better understanding of the food
anxiety experienced by the Irish people, communication between the food sector,
regulatory authorities and the public might be enhanced; food anxiety may be minimised;
and efforts to influence food choice behaviour may be realised since food anxiety and the
resultant behaviours have direct consequences for food safety and security, human health
and economic expansion.

Finally the significance of food itself cannot be denied. Food has a central role in our
sustenance and pleasure, and it touches the deepest of nerves in our economy, politics and
culture (Rozin, 1999). Yet Mennell et al. (1992) have observed that because food is one of
the most taken for granted aspects of life, it has until recently received little academic
attention. This research makes a distinct contribution to the growing constituency of food
studies.
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1.4

Structure of the Research

The structure and the sequence of the research are described in Figure 1.1.
Research Definition
(Chapter 1)

Literature Review
(Chapter 2)

Research Design & Methodology
(Chapter 3)

Qualitative Study:
Exploratory Face-to-face Interviews
Generation of Hypotheses
(Chapter 4)

Quantitative Study:
Survey Questionnaires
(Chapter 5, 6, 7, 8, 9)

Identification of Underlying Dimensions of Food Anxiety:
Principal Components Analysis
(Chapter 5)

Analysis of the Relationship between Food Anxiety and Food Choice
Behaviour
(Chapter 6)

Segmentation of Irish Consumers based on their Food Anxiety:
Cluster Analysis
(Chapter 7)

Antecedents to Food Anxiety and Consumer Segment Typologies:
Kruskal-Wallis Tests, Mann-Whitney U Tests, Spearman’s Rank Order Correlations
(Chapter 8)

Food Anxiety Predictive Models
Binomial Logistic Regression
(Chapter 9)

Conclusions, Recommendations, Implications
(Chapter 10)

Figure 1.1

Structure of the Research
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CHAPTER TWO

2

Literature Review

This chapter examines anxiety as a psychological construct and contextualises the
phenomenon. Situational, dispositional and environmental antecedents of food anxiety are
proposed and reviewed and the possible relationship between consumer food anxiety and
food choice behaviour is considered.

2.1

The Age of Anxiety

Anxiety is a common emotion and is as old as mankind (May, 1977). While anxiety is
experienced throughout all stages of the life cycle, it is a relatively under-defined and
poorly studied phenomenon (Fluck, 2001). According to Spielberger & Reheiser (2004), it
is only since the 20th century that anxiety has taken on a particular intensity and has become
a predominant theme of modern life. French author Albert Camus referred to the 20th
century as “the century of fear” (May, 1977). According to Beck (1992), we are now
living in a ‘risk society’, a new era in history in which industrial and technological
development is producing risks that are global in scale. Individuals are becoming more risk
aware and are being forced to make choices. The consequences of these choices and the
likelihood of these consequences occurring are inherently linked to uncertainty (Beck &
Beck-Gernsheim, 1999).

Others talk of a ‘non-risk’ society (Neal & Davies, 1998)
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whereby a combination of cultural, economic and political developments have resulted in a
widespread obsession and intolerance of any risk. Dunant and Porter (1996) suggested that
it is people’s feelings of powerlessness to influence economic, political, social and
environmental problems that is causing a heightening of anxiety.

2.2

The Phenomenon of Food Anxiety

The phenomenon of ‘food anxiety’ has long been observed (Fischler, 2002). According to
Scholliers (2008), food anxiety is “of all times, but its cause, range and effect differ widely
between periods and regions”.

Throughout the ages there have always been both

quantitative and qualitative issues associated with food (Ferrières, 2005).

However,

Kjærnes et al. (2007) suggested that prior to the 1950s food anxiety related primarily to
quantitative food issues. Researchers have prolifically studied the effects of chronic and
acute food insecurities and although food anxiety borne of uncertain food supply still exists
in affluent societies, the emphasis of modern food anxiety focuses on qualitative food
issues (Kjærnes et al., 2007) such as the repercussions of modern food to human health as
well as its environmental, social and ethical implications (Holm & Kildevang, 1996).
Consumers in Ireland rate ‘the food we buy and eat’ the fourth most worrying issue after
drugs and drug abuse, the health service and the environment among a list of societal issues
which also include racism, the education system and crime (FSAI, 2003). There is a ‘biocultural crisis’ in Western foodways which causes people to question the origin and quality
of their food (Fischler, 1979).
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2.3

Definitions of Anxiety

According to the Shorter Oxford English Dictionary (2002), anxiety is defined as “the
quality or state of being anxious, uneasy or troubled of mind about some uncertain event”.
Schwarzer (1992) held that anxiety is an unpleasant emotional reaction that is a transitory
condition which varies in intensity and fluctuates over time. Spielberger (1972: p.24)
defined anxiety as “a palpable but transitory emotional state or condition characterised by
feelings of tension, apprehension and heightened autonomic nervous activity”. Similarly,
Lewis (1970: p.77) described anxiety as “an emotional state, with the subjectively
experienced quality of fear or closely related emotion”. Lewis noted that this unpleasant
emotion is disproportional to the threat and directed towards the future.

However, anxiety is distinguished from fear in that anxiety stems from the perception of a
risk, whereas fear is a response to the actual presence of a threat or danger (American
Psychiatric Association, 1994).

2.4

Types of Anxiety

There are two distinct types of anxiety within the psychological anxiety construct
(Spielberger, 1972). ‘State anxiety’ is a transitory emotion and is defined as an unpleasant
emotional arousal in the face of threatening demands or dangers. A cognitive appraisal of
threat is a prerequisite for the experience of state anxiety (Lazarus, 1991). ‘Trait anxiety’,
on the other hand, is a relatively permanent personality characteristic or predisposition.
Trait anxiety is a pre-set level of ‘anxiety proneness’ and refers to a general tendency to
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respond with anxiety to perceived threats in the environment. Individuals with high trait
anxiety characteristically worry more than those who have low trait anxiety (Borkovec et
al., 1983; Eysenck & Van Berkum, 1992). Considerable research has been conducted into
a number of academia related anxiety phenomena such as library anxiety (Mellon, 1986;
Jiao & Onwuegbuzie, 1999), research anxiety (Onwuegbuzie, 1997), general test anxiety
(Everson et al., 1991), statistics anxiety (Onwuegbuzie et al., 1997) and foreign language
anxiety (Bailey et al., 2000). Health anxiety has also been researched (Eastin & Guinsler,
2006).

2.5

Anxiety Components

Liebert and Morris (1967), whose research is in the area of test anxiety, suggested that
anxiety consists of two components: worry and emotionality.

‘Worry’ refers to the

cognitive component of the anxiety experience. “Worry is a chain of thoughts and images,
negatively affect-laden and relatively uncontrollable” (Borkovec et al., 1983: p.9).
Borkovec (1994) maintained that worry is related to the future and to uncertain outcomes in
the future. Similarly Freeston et al. (1994) maintained that worry is an intolerance of
uncertainty. Freeston et al. further asserted that worry increases the individual’s perceived
control over various outcomes. People respond to potential danger and their perceived
inability to counteract a threat by worrying. In fact, since most of the dangerous events
causing an individual to worry never actually happen, the worrying is reinforced (Roemer
& Borkovec, 1993). According to Davey (1994), worrying is relatively common and
possibly a universal human experience that may have some adaptive value.
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Eysenck (1992: p.114) maintained that there are at least three functions of worry: as an
alarm function that awakens the individual to information related to danger; as a prompt
function that represents thoughts and images about threats in the individuals awareness and
a preparation function that allows the individual prepare for potential harm and to develop
appropriate coping strategies.

In contrast, ‘emotionality’ refers to the affective component of the anxiety – the
physiological manifestation of anxiety such as tension and nervousness. The research
suggested that while these two components of anxiety are usually present at the same time
to some degree, they are only poorly to moderately related to each other (Spielberger,
1980). In relation to test anxiety, theorists believe that worry or the cognitive component of
test anxiety interferes most with achievement performance (Sarason, 1986). Worry appears
to be significantly related to avoidance behaviour while emotionality is almost unrelated to
it.

2.6

Antecedents of Anxiety

The psychological literature identified several antecedents of anxiety (Lazarus & Averill,
1972; Spielberger, 1972). Anxiety is composed of three main aspects according to Lazarus
and Averill (1972); environmental, situational and dispositional.

Environmental

antecedents are external to the person and relate to socio-demographic factors that place an
individual at risk for anxiety or to past experiences that have affected the individual.
Situational antecedents are external and pertain to factors existing in the immediate
environment that surround the stimulus.

Dispositional antecedents are internal to the
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person and relate to factors that the individual brings to the setting such as their values and
personality. Previous research has identified that all three classes of antecedents interact to
determine the overall level of anxiety experienced in mathematical anxiety (Byrd, 1982),
statistics anxiety (Onwuegbuzie et al., 1997) and library anxiety (Onwuegbuzie et al.,
2004).

2.6.1

Environmental Antecedents of Food Anxiety

While no previous research has investigated the environmental antecedents of food anxiety,
there is a considerable body of literature showing the relationships between demographic
and personal variables and the psychological concept of worry and the related concept of
risk perception (Section 2.6.2.1) both in a general context and specifically in relation to
food. Consequently, this literature was examined to elicit a list of potentially influential
socio-demographic and personal characteristics that could be tested in this study in the
context of food anxiety.

2.6.1.1

Gender

Several studies have established that gender has a significant influence on food risk
perception with women tending to have greater perception of risk from a hazard than men
who tend to judge risks as smaller and less problematic (Kirk et al., 2002; Grobe et al.,
1999; Frewer, 2000, 1999; Dosman et al., 2001; Böcker, 2003; Siegrist, 2003).
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While females appear to perceive the majority of risk as greater than their male
counterparts, it appears that the magnitude of the differences in risk perception depends on
the type of risk in question. Mehta (2003) found that women are more likely to evaluate
risks from pesticide residues, irradiated foods and genetically modified foods as more
serious. This corroborated Nayga’s (1996) research which found that, among main meal
planners, females tended to have the highest level of concern in relation to their safety
perception of a number of food industry technologies. Similarly, Miles et al. (2004)
reported finding that females were more worried about technological food safety issues
than males. Scully (2003) found women less reluctant to accept that the risks involved in
consuming genetically modified foods were low and Subrahmanyan and Sim Cheng (2000)
established that women are more concerned about the ethical and health aspects of genetic
engineering compared to men.

According to Monneuse et al. (1997), females are more interested in diet and health issues
than males and are more likely to perceive a healthy balanced diet as important.
Consequently female consumers have been found to be more resistant to eating foods with
additives and contaminants (Berg, 2000; Wandel & Fagerli, 2000) and to be more
concerned about reducing salt and fat in their diets (Rozin et al., 1999). Similarly, Roosen
et al. (2004) reported that women are significantly more likely to belong to the group of
consumers concerned about natural food risks. Research suggests that women worry more
about lifestyle food safety issues (Miles et al., 2004) and rate a range of health risks higher
than men (Krewski et al., 1994).
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Berg (2004) suggested that female consumers have a reflexive relationship with food far
more often than male consumers and other research proposed that women are generally
more conscious about food issues than men (Scully, 2003). This supports Kirk et al. (2002)
who reported that women feel they know more about Salmonella and saturated fats than
men do.

According to Sjöberg (1998), women’s greater worry is a well known phenomenon.
Sjöberg found that worry about solar radiation co-varied strongly especially with gender.
Women reported significantly more worry than men did. Research relating to other anxiety
constructs has also found that females appear to experience significantly more anxiety than
males, for example in the case of math anxiety (Betz, 1978). Greater anxiety in adult
women has also been documented by Misra & McKean (2000).

There appears to be two general explanations for this gender effect on worry and risk
perception. The first explanation relates to women’s biological and sociological role in
society. Frewer (2000) suggested that women have a natural tendency to perceive more
risk than men because they are socialised to take fewer risks than men and to view the
world as an inherently risky place. According to Berg (2000), there is the expectation that
women are responsible for others in the household. Furthermore, they are more often
responsible for food provisions and the preparation of foods (Berg, 2000). Therefore,
women are socialized to nurture and maintain life and may be more concerned about
exposing children to risk as they are primarily responsible for children and food (Schafer et
al., 1993).
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Dosman et al. (2001) also suggested that the issue of gender being related to risk perception
is complicated because of the interrelationship between gender and household roles.
According to Davidson & Freudenburg (1996), an individual’s gender, role in the
household, level of employment and the number of children at home may be interrelated
and influence risk perception.

Davidson and Freudenburg proposed that the more

committed the individual is to employment outside the home and the more evenly the
housekeeping is divided, the less likely a woman is to perceive health and food safety risks
as higher than her male counterpart. This research substantiated Lin’s (1995) finding that
full-time homemakers were more concerned about food safety than individuals who worked
outside the home.

The second explanation given for gender differences in risk perception is that men have
more power and control than women do (Flynn et al., 1994; Schafer et al., 1993) and that
men trust in institutions (Davidson & Fredenberg, 1996). This supports Berg’s (2004)
finding that male consumers have a trusting relationship with food far more often than
female consumers. Roosen et al. (2004) maintained that women’s perception of greater
risk was due to their feelings of exclusion from the risk management process and their
vulnerability to these risks. Interestingly, Flynn et al. (1994) and Slovic (1997) found that
while differences in perception existed between white males and white females, these
differences did not exist between non-white men and women (Slovic, 2000). Slovic (2000)
suggests that white males perceive less risk because they can create, manage, control and
benefit more from major technologies and activities.
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Nonetheless, Böcker (2003) suggests that the gender differences in risk perception may be
offset. Böcker showed that the difference in perception of food risks between male and
female respondents is no longer significant if past experience of food poisoning is taken
into account.

2.6.1.2

Age

A number of studies have investigated the association between worry, risk perception and
age. Age appears to amplify worry and risk perception and similar to the gender effect, age
appears to affect some risk types more than others.

In his research into worry and the perceived risks of solar radiation, Sjöberg (1998) found
that worry co-varied with age and that there was a tendency to increasing worry with age.
Similarly Miles et al. (2004) maintained that worry about technological food safety issues
increased with age and Krewski et al. (1994) established that older individuals (55+ years)
were more likely to rate risks higher than younger individuals (<30 years). Furthermore,
Roosen et al. (2004) established that older people were less likely to belong to their ‘no
food risks’ cluster of respondents.

However, Grobe et al. (1999) furthered the

understanding of the age effect on risk perception and found that risk perception only
increased with age to a point and then decreased with age, possibly due to other health
concerns of aging. This may explain Thompson’s (1998) supposition that older people are
less risk averse and therefore less likely to buy organic food.
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Nonetheless, Roosen et al. (2004) found that older people were more likely to be concerned
about natural food risks and less likely to be concerned about technical food risks. This
supported Lin (1995) who determined that the importance of food safety issues positively
correlated with the age of the main meal planner. Furthermore, Miles et al. (2004) also
found that their oldest group of respondents were the most worried about lifestyle food
safety issues.

Berg (2004) suggested that the impact of age on food safety concerns may have both a
generation effect and a life-phase effect. Inglehart (1997) hypothesised that economic
conditions in a persons early years impact on their basic food values and as a result older
people are more sceptical of new food production processes. In terms of the life-phase
effect, Holm (2001) suggested that younger people place greater priority on and worry
about education, career planning and mating while those entering a family phase shift their
priorities and worry about food nutrition and safety concerns.

Dosman et al. (2001) put forward a number of explanations for the amplificatory effect of
age on risk perception. Dosman et al. suggested that young people are more familiar with
certain risks and expose themselves to greater risks. Therefore, it was proposed that young
people may perceive all risks as being less threatening. Furthermore, young people may
not yet have experienced the consequences of certain risks and therefore may not perceive
these issues as risks. Böcker (2003) supported this explanation in the supposition that older
people are more likely to have experienced food poisoning at some time in their lives and
thus may be more concerned about natural food hazards.
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2.6.1.3

Race

Race is purported to be an influential factor affecting risk perception. Savage (1993) found
that black people perceive several hazards to be more threatening than white people do.
Similarly, Frewer (1999) found that members of ethnic minorities are more concerned
about food risks. Furthermore, Flynn et al. (1994) and Slovic (1997) found that the risk
perceptions of white females are much more similar to those of non-white males and
females.

The explanations given for the race differential in risk perception are similar to those given
for gender. Flynn et al. (1994) suggested that the differences in risk perception due to race
may be a result of the socio-political environment and lack of power and control.

2.6.1.4

Income

Household income was found by Dosman et al. (2001) to be a strong predictor of risk
perception. Their research showed that as an individual’s income levels increase, their
overall perceptions of the world as a risky place decreases. Dosman et al. (2001) suggested
that risk perception may decrease with increased income as individuals are better able to
afford substitute products to mediate their exposure to the risk. Alternatively, Beck (1992)
posited that where there is less pressure on people to make a living, risk consciousness will
be more prevalent. Siegrist (2003) verified this finding and showed that individuals of
lower socioeconomic status did indeed perceive more dangers than wealthier people.
Frewer (1999) also found that poorer people were more concerned with food risks and
Wildavsky & Dake (1990) suggested that risk perception may be elevated in lower income
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individuals because they lack the income to avoid adverse outcomes.

Accordingly,

McDaniels et al. (1992) found household income to be a significant factor in willingness to
pay to avoid risks.

However, contrary to the above mentioned findings, Nayga (1996) found that females in
non-metro areas with high levels of education and high income were more concerned with
food risk. In this instance, the gender effect may have exerted greater influence on food
risk perception than income levels.

2.6.1.5

Education

Level of education affects the perception of risk. Lin (1995) found that as a meal planner’s
education increased, their perception of food safety risk decreased. Stewart (2000) and
Subrahmanyan & Sim Cheng (2000) supported this suggestion with their finding that
consumers with higher education have fewer concerns about genetically modified foods.
Similarly, Scully (2003) established that higher educated people are less concerned about
genetic engineering than those with fewer formal qualifications and Slovic (1997)
confirmed that there is an inverse relationship between individuals’ level of education and
their perception of risk. Sjöberg (1998) also found that education was of some importance
as a predictor of worry. This finding tied in with earlier research by Sjöberg and DrottzSjöberg (1993) which showed that a lower educational level is associated with higher
judgments of nearly all risks.
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However, in contrast to these findings, Van Liere and Dunlap (1980) found that increased
education resulted in increased perception of risk and similarly Nayga (1996) provided
evidence that females with high levels of education were more concerned with food risk.
These studies substantiated Thompson’s (1998) findings that education leads to greater
organic consumption due to health and taste reasons.

Dosman et al. (2001) suggested that education can influence risk perception in two ways.
On the one hand, higher levels of education may result in increased understanding of
potential risks such as food additives, high fat diets and pesticide residues in food which
may result in a greater perception of risk. Less educated individuals many not recognise
the existence of a potential risk. On the other hand, high levels of education may enable
better understanding of the risks and risk reducing strategies and thus more highly educated
individuals may be better able to put risks in perspective. Research by Krewski et al.
(1994) supported this finding. Their research found that college-educated respondents were
less likely to rate a risk as high compared with high school graduates. As a consequence,
highly educated individuals are less susceptible to the sensational reporting of risks (Baker,
2003).

Dosman et al. (2001) suggested that the ‘control and power theory’ previously mentioned
in relation to the gender and race effect may also be operating here whereby more highly
educated individuals feel more in control of risks.
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2.6.1.6

Living Location

Roosen et al. (2004) maintained that people living in larger cities are more likely to be
concerned about technical food risks but are less likely to belong to the cluster of people
concerned about all types of food risks or natural food risks. Roosen et al. suggested that
this may be due to the fact that living in large cities distances people from the production of
food and as a result these city dwellers become more sceptical of new and unfamiliar
technologies increasing their risk perception. These findings concurred with results in Fox
et al. (1994) who also suggested that since city dwellers are less exposed to the risks of
nature, they are more accepting of natural hazards in food production. In contrast, Miles et
al. (2004) found that living location had no effect on food safety worry.

2.6.1.7

Role in the Household

Individuals who take on housekeeping tasks within their homes are less likely to be
concerned about natural food risks and are more likely to be concerned about technical food
risks (Roosen et al., 2004). It appears that housekeepers believe that they are in control of
and can manage the natural risks associated with food and consequently they are less
concerned about these issues. Furthermore, people involved in housekeeping may feel that
they are responsible for the wellbeing of other household members and are therefore likely
to be more concerned about all types of risks. Lin’s (1995) suggestions are similar in that
female main meal planners were found to perceive food safety as an important issue.
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2.6.1.8

Number and Age of Children

The number (Dosman et al., 2001) and age of children (Baker, 2003; Lin, 1995) in a
household has a significant effect on respondents’ perceptions of environmental and health
related issues. Davidson and Freudenburg (1996) suggested that people responsible for
rearing children will consider health and food related risks to be of greater concern than
individuals who are not responsible for caring for children. Sjöberg (1998) also found that
parenthood clearly plays an important role in explaining worry.

Hamilton (1985a, 1985b) found that the age of the children made a difference. Hamilton
observed that women who had young children at home were often the most concerned
about environmental issues while men without children showed the least concern. Sjöberg
(1998) also found that the age of the respondents’ children was a significant predictor of
worry. This supported previous findings by Sjöberg and Drottz (1987). In their study of
reactions to the Chernobyl accident, they found that individuals with new born babies
reacted more strongly than others.

Conversely, Miles et al. (2004) found that having children under the age of 19 years had no
effect on worry about food safety. This finding is comparable with those of Subrahmanyan
and Sim Cheng (2000) who found that households with children under the age of 15 years
were less concerned about health issues and more likely to purchase genetically modified
foods when the consumer benefits of such purchases are shown.
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2.6.1.9

Political Preference

The political affiliations of an individual have been found to be a significant determinant in
predicting how one perceives risk. It appears that conservatives are less averse to risk than
respondents who are more politically liberal. Flynn et al. (1994) found that educated white
males were more conservative than the sample as a whole and did not perceive situations to
be as risky as other respondents did. Siegrist (2003) concurred with the suggestion about
the effect of political preference on risk perception. Siegrist found that people holding left
wing political opinions perceive technological food risks to be somewhat higher than right
wing people. Dosman et al. (2001) also suggested that voting preferences are a strong
indicator of an individuals risk perception.

2.6.1.10 Food-related Illness
Miles et al. (2004) suggested that having experience of food allergy/intolerance (either
personally or through another member of the household) has an effect on food safety worry.
However, this effect was only significant for technological food safety worry and not
lifestyle food safety worry. Miles et al. (2004) also suggested that consumers’ concern
about their weight, about the nutritional balance of their diet and about food and its safety
in their daily lives affected worry about food safety issues such that increasing concern was
related to more worry. In a similar vein, Forsberg & Bjorvell (1993) found that individuals
whose self-rating of health is favourable score lower in anxiety.

42

2.6.2

Situational Antecedents of Food Anxiety

This section looks at potential situational antecedents of food anxiety as defined in section
2.6.

2.6.2.1

Perceived Risk

The evidence presented earlier in section 2.3 and 2.4 suggested that anxiety stems from the
perception of a potential threat. Therefore food risk perception could potentially be viewed
as a situational antecedent of food anxiety.

Consequently the considerable body of

literature concerning food risk perception was reviewed.

Previous research has argued the distinction between the anxiety and risk perception
concepts. Risk is technically defined as “a combination of the probability or frequency of
occurrence of a defined hazard and the magnitude of the consequences of the occurrence”
(Royal Society, 1992, p.2). Sjöberg (1998) indicated that the perception of risk calls for
intellectual judgement that there is a risk at hand whereas there is an emotional component
to the experience of worry.

A consumer may perceive risk in relation to a hazard.

However, the consumer may not necessarily worry about the risk. Therefore, people may
worry for reasons other than the perception of risk (Baron et al., 2000).

Nonetheless, the concepts are related.

Sjöberg (1998) found a moderate positive

relationship between worry and risk judgement. Other research established that there is a
positive relationship between perceived risk and anxiety (Schaninger, 1976; Locander &
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Hermann, 1979). Furthermore, Larsen et al. (2008) found significant correlations between
tourists’ worry and risk perception.

According to scientific experts, the world has become a safer place (Pidgeon & Beattie,
1997). However, the general public perceive that the world is becoming increasingly risky
especially with regards to food-related risks (Slovic, 1999; Hansen et al., 2003). This has
been termed ‘Paradox of Progress’ (Houghton et al., 2008). A Swedish survey found that
as many as 60% of respondents believed that risk related to food had increased in the
previous twenty years (Slovic 2000). It appears that, in line with Beck’s (1992) risk
society, worries motivated by threatening events in the food system have ‘awakened’
consumers and stimulated reflection on food matters.

It is apparent that the general public’s perception of risk is different from that of scientific
experts (Slovic et al., 1980; Fischoff, 1989).

Experts base their risk perceptions on

technical risk assessments of the hazard and define risk in quantitative terms; they consider
the nature of the hazard; the probability that it will occur; and the number of people who
may be exposed. In contrast, the public perceives risk, less in terms of the hazard side of
risk – the probabilities and magnitude of risk, and more in terms of qualitative ‘outrage’
(Sandman, 1987) and the social and psychological attributes of risk (Fischoff et al., 1978;
Slovic et al., 1981; Slovic, 1987; Sandman, 1989). Slovic et al. (1981) condensed the
extensive list of psychological risk characteristics to three factors: ‘dread’, ‘unknown’ and
the ‘number of people exposed to the risk’.

Similar risk characteristic factors have been

reported by Fife-Schaw and Rowe (1996; 2000) and Kirk et al. (2002) in relation to food
risk perception. Sparks and Shepherd’s (1994) research condensed ‘dread’ and ‘number of
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people exposed’ into one dimension ‘severity’.

The ‘dread’ factor is associated with

consumer assessment of whether a hazard is a cause of concern; can be controlled; involves
involuntary exposure; has globally catastrophic effect; will affect health, vulnerable groups
and future generations; has biased consequences or has an increasing chance of occurring.
The ‘unknown’ factor captures risk characteristics such as familiarity, personal and
scientific knowledge, delayed effect, whether the risk is new or unknown to science;
whether the hazard is observable; the reputation of individuals and organisations
responsible for the hazard and adequacy of government regulations to protect public health.
Perceived risk is greater when ‘dread’ and ‘unknown’ ratings are high.

Public attitude towards technological hazards tends to be high in terms of both ‘dread’ and
‘unknown’ dimensions (McCarthy et al., 2006; Frewer et al., 1998; Sparks & Shepherd,
1994). Microbiological food hazards have been found to have high ‘dread’ and low
‘unknown’ ratings (Sparks & Shepherd, 1994). Kirk et al. (2002) suggested that saturated
fats were the least ‘dreaded’ and most ‘known’ of the food risks investigated by them.
Similarly, Sparks & Shepherd (1994) showed that nutritional hazards such as a high fat diet
and alcohol consumption were rated lowest in terms of the ‘unknown’ and ‘severity’ risk
dimensions. However, consumers experience ‘dread’ in relation to lifestyle hazards when
the risk is personalised through experience of food-related problems (McCarthy et al.,
2006).

Considering the proven relationship between anxiety and risk perception and the
assumption that food risk perception may be a situational antecedent of food anxiety, it was
reasonable to suspect that antecedents to risk perception may also be viable situational
45

antecedents to consumer food anxiety. Therefore knowledge of food-related issues and
trust in food sector stakeholders were proposed as situational antecedents of food anxiety.

2.6.2.2

Knowledge of Food Related Issues

Research suggests that consumer knowledge influences risk perception (Frewer et al.,
1994; Fife-Schaw & Rowe, 1996). According to Frewer et al. (1994a; 1998), perceived
personal knowledge about food-related hazards makes people feel more control over their
exposure to food-related risk.

Consequently, people believe that they have more

knowledge of and more personal control over lifestyle hazards than they do in relation to
technological hazards and therefore perceive lifestyle hazards as less risky than
technological hazards.

Paradoxically, Mulgan (1996) and Roosen et al. (2004) suggested that increased knowledge
can add to an individual’s anxiety as they become more aware of things to be anxious
about.

Scully (2003) corroborated this suggestion when she established that younger

people are generally better informed about genetic engineering issues and more likely to
show concern. Moreover, worried people may seek more information and as a result may
be better informed. Beck (1992) suggested that groups that tend to be afflicted inform
themselves and are therefore more knowledgeable about the risks in question.

Siegrist and Cvetkovich (2000) indicated that people do not possess detailed knowledge of
the science and technology responsible for a large portion of the food developments
causing consumer worry. Miller (1998) and Durant et al. (1998) found that the majority of
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people in the United States and Europe lack the necessary scientific knowledge to
understand basic scientific constructs such as DNA, molecules or radiation and are unable
to correctly answer questions about gene technology. Nonetheless, according to Shaw
(2004), consumers have become more aware of food safety issues as a result of successive
food scares and crises in recent decades.

McCarthy (2000) and O’Keefe (2000) found that perceived personal knowledge of genetic
modification was significantly lower than perceived knowledge of pesticides, E. coli,
B.S.E., caffeine and Salmonella in Ireland. Knowledge of the lifestyle hazards (caffeine
and salmonella) had the greatest level of perceived knowledge. However, perceived lack of
knowledge was not associated with heightened levels of fear about technology. Shaw
(2003) maintained that the public had a satisfactory knowledge of B.S.E. but were lacking
in terms of biotechnological issues.

2.6.2.3

Trust in Food Sector Stakeholders

Earlier in section 2.6.1.1, it was suggested that men’s food risk perception is influenced by
their more trusting relationship with food (Berg, 2004) and their trust in institutions
(Davidson & Freudenberg, 1996). Everybody must eat. Therefore the existence of a
baseline level of trust in food and those who produce, control and regulate it is taken as
given in this study. Berg (2004) claimed that the level of trust or distrust felt by an
individual is crucial for his/her satisfaction or wellbeing and that trusting the quality of the
food we eat in our everyday meals is essential for our quality of life. Consequently the
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concept of trust or lack of trust was explored as a potential situational antecedent of food
anxiety.

2.6.2.3.1

Definitions of Trust

There are numerous definitions of trust in the literature. According to Kramer (1999,
p.571) trust is:
“A state of perceived vulnerability or risk that is derived from an individual’s
uncertainty regarding the motives, intentions and prospective actions of others on
whom they depend”.
Morrow et al. (2004) defined trust as “the extent to which one believes that others will not
act to exploit one’s vulnerability” while Elster (1989) described trust as a social lubricant,
“without which the wheels of society would soon come to a standstill”.

According to Savadori et al. (2004), trust helps people reduce uncertainty to an acceptable
level and simplifies decisions involving large volumes of information. It is not possible to
assess every possible risk in our everyday lives and we therefore establish trusting relations
to persons, systems and symbols (Luhamann, 1979; 1988).

Giddens (1991: p.129)

suggested that trust, in both individuals and abstract systems, contributes to a ‘protective
cocoon’ which enables us to perceive most risks as non-consequential and therefore afford
them little thought most of the time.
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2.6.2.3.2

Social Trust

Social trust refers to people’s willingness to rely on experts and institutions and plays an
important role in the judgment of risks (Siegrist, 2000; Slovic, 1999). According to Earle
& Cvetkovich (1995), where technical knowledge is lacking and thus risk assessments
cannot be made, consumers cope by relying on social trust to reduce the complexity facing
them.

Many researchers have suggested that consumer trust in the food system is a

potential antecedent of consumer food confidence (Berg et al., 2005; Brunel & Pichon,
2004; Grunert, 2002; Frewer et al., 1996). Berg et al. (2005) found that consumer trust in
food control authorities was positively related to their reported confidence in food safety.
Siegrist et al. (2003) defined confidence as “the belief that future events will occur as
expected”.

Societal trust is a modern phenomenon which has emerged with the increasing prominence
of institutions and organizations in modern living (Giddens, 1990). According to Giddens
(1990) and Beck (1992), trust has evolved from being a ‘taken for granted’ confidence in
science and technology to being something that is only bestowed on deserving subjects and
must be earned by modern governments, organizations and individuals.

2.6.2.3.3

Dimensions of Social Trust

Kasperson et al. (1992) identified four key dimensions that play a role in the development
and maintenance of social trust. Firstly the institution or organisation on which the trust is
invested must show ‘commitment’ to their obligations.
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They must also have the

‘competence’ to carry out their task and act in a way that shows concern for the people who
put their trust in them. Finally, the institution or organisation must be ‘predictable and
consistent’ so that people know what to expect from them.

2.6.2.3.4

Trust in Food Sector Players

Fischler (1988) stated that as a consequence of the increasingly sophisticated food sector,
our knowledge about what we are eating is progressively declining. Consumers should
base their food choice decisions on their knowledge of scientific information. However,
most people do not have detailed knowledge of modern food production practices and the
risks and benefits of the methods used as studies cited in section 2.6.2.2 illustrate.
Furthermore, contemporary food risks “are hidden within the ordinary and even
wholesome goods we rely on” (Green et al., 2003) and are not immediately visible without
‘the sensory organs of science’ (Beck, 1995: p.27). Therefore, in the absence of sufficient
knowledge of the issues to facilitate rational judgement, consumers are forced to rely on the
competence and willingness of food producers, retailers and regulators, who share
responsibility for controlling and regulating food quality and safety (Bergeaud-Blacker &
Ferretti, 2006) to make decisions about their food (Van Kleef et al., 2006; Berg, 2004;
Green et al., 2003; Siegrist & Cvetkovich, 2000; Earle & Cvetkovich, 1995). Research has
indicated that some organisations and institutions are more trusted than others (Frewer &
Miles, 2003; Lang & Hallman, 2005). For example, De Jonge et al. (2008) found that trust
in manufacturers influences general confidence more than trust in other food chain actors.

Trust is not easily created but is easily destroyed. According to Slovic (1999: p.697):
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“Once trust is lost, it may take a long time to rebuild it to its former state. In some
instances lost trust may never be regained.”
Trust is built on a lack of bad experiences. Successive food crises over recent decades
caused by a range of food hazards; the growing power of major retailers, ‘trust-destroying’
media sensationalism (Slovic, 1999) and competing food industry agendas have eroded
consumer trust and confidence in food, food producers and regulators and have fuelled
public worry about food (Shaw, 2004) which has consequences for consumer behaviour
(Bredahl, 2001). The erosion of trust has been especially evident in the United Kingdom
(O’Neill, 2002) where the media has magnified food issues in a process termed ‘social
amplification’ (Slovic, 2000).

2.6.2.3.5

Consumer Trust in Food

According to Elster (2000), some individuals can have a naïve, unconscious and blind trust
in food while others base their trust in food on conscious reflexive praxis whereby they take
special precautions in order to feel secure that the food they consume is fit to eat. Berg
(2004) hypothesized four consumer types based on their trust in food: ‘naïve’, ‘sensible’,
‘sceptical’ and ‘denying’ consumers by combining a trust-distrust dimension and a
reflexivity dimension.

Naïve consumers have non-reflexive trust. These ‘trustful’ consumers do not think about
whether food is safe to eat and still find it unnecessary to take precautions in food safety
matters. Sensible consumers have reflexive trust. They do think about food issues and
consciously take precautions to ensure that the food they eat is safe. Sceptical consumers
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have reflexive distrust and feel that in spite of being cautious and vigilant in their food
choices that many foods still cannot be trusted. This consumer appears to be somewhat
disillusioned with the food system and takes a critical and cautious approach towards food.
Lastly, denying consumers with their repressed distrust use denial to escape their worry and
fear about food. According to Berg (2004), these consumers could be considered irrational
or ‘foolhardy’.

Naïve and denying consumers appear to have ‘tacit’ trust as opposed to the ‘reflexive’ trust
of sensible and sceptical consumers. Kjærnes & Dulsrud (1998; p.7) suggested that people
are not always aware of the trust they afford a product or person and “it is the lack of
awareness that is the expression of trust”.

This absence of consideration of distrust

characterises ‘tacit trust’. Tacit trust becomes reflexive when some event raises awareness
of trust in food or people resulting in constant vigilance as to who and what to trust.

2.6.3

Dispositional Antecedents of Food Anxiety

This section proposes value priorities as dispositional antecedents of food anxiety as
defined in section 2.6.

2.6.3.1

Value Priorities

According to Eagly & Chaiken (1995), an attitude is:
“A psychological tendency that is expressed by evaluating a particular entity with
some degree of favour or disfavour”.
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The internal structure of an attitude is comprised of mental representations of these
evaluative responses which can be based on feelings, cognitions or prior experience.
Therefore, food anxiety is contained within the internal structure of an attitude. Since
values and beliefs are the building blocks of attitudes according to Eagly & Chaiken (1995)
and Verplanken & Holland (2002), it is therefore likely that values represent dispositional
antecedents to the experience of food anxiety. However, values can only affect attitudes
and consequently behaviour when they are ‘activated’ (Verplanken & Holland, 2002).

Values are the ‘dominating force’ in people’s lives (Allport, 1961; p. 543) because they
subconsciously direct people’s choices and decisions towards the achievement of their
value priorities. Kluckhohn (1951; p.395) defined a value as a:
“conception, explicit or implicit, distinctive of an individual or characteristic of a
group, of the desirable which influences the selection from available modes, means
and ends of actions”.
Values constitute unobservable standards that guide how people choose to act and to
evaluate people and events (cf. Kluckhohn, 1951; Rokeach, 1973, Schwartz & Bilsky,
1987, 1990; Schwartz, 1992; Rohan, 2000).

Values appear to have five characteristic attributes.

Grunert and Scherhorn (1990)

contended that values relate to beliefs (1), and desirable end-states, behaviours or events
(2). They stated that values are guides that transcend all situations in life (3) and that they
influence decision-making when it comes to choosing behaviours or events (4). Schwartz
and Bilsky (1990) also asserted that these values, beliefs and desirable end-states can be
ordered in terms of their importance (5).
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2.6.3.1.1

Value Theory

A number of theorists from a variety of disciplines have emphasized the importance of
value priorities. Of particular note is the social psychologist, Shalom Schwartz who has
expanded upon and refined his theory on the structure and content of values in recent
decades and has had considerable influence on other theorists. Therefore the theory of the
content and structure of value systems according to Schwartz (1992) is reviewed.

2.6.3.1.2

Schwartz’s Value Theory

Schwartz’s Theory establishes a taxonomy of values that encompasses all core human
values (Schwartz, 1992, Schwartz & Bilsky, 1990) and has been verified and validated by
cross-cultural studies in 70 countries (Schwartz, 1992; 1994; Schwartz & Sagiv, 1995;
Schwartz & Boehnke, 2004; Lindemann & Verkasalo, 2005).

According to Schwartz’s Value Theory, values can be distinguished from each other by the
universally recognised, motivational goals that they represent (Schwartz, 1992; 1994). This
theory postulates that all people are guided by the same set of universal value types and
while people differ in terms of their value priorities, the structure of the human value
system is universal (Schwartz, 1992; 1994; 1996).

Schwartz and Bilsky (1987; 1990) proposed the existence of ten different motivational
goals (Table 2.1) that are organised in a quasi-circular structure according to the
compatibilities and conflicts that exist between the values and their motivations (Schwartz
& Boehke, 2004). This structure makes it possible to predict the psychological, social and
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practical consequences of high priority on one value type for priorities on others and is
illustrated in Figure 2.1. Values adjacent to or in close proximity to each other on the circle
are compatible or complementary. However, there is conflict and competition between
value types located opposite each other on the circular structure.

Goals
Power

Achievement

Hedonism
Stimulation
Self-direction

Universalism

Benevolence

Tradition

Conformity

Security

Motivational Value Type
Social status and prestige,
control or dominance over
people and resources.
Personal success through
demonstrating competence
according to social standards.
Pleasure and sensuous
gratification for oneself.
Excitement, novelty, and
challenge in life.
Independent thought and action,
choosing, creating, exploring.
Understanding, appreciation,
tolerance and protection for the
welfare of all people and for
nature.
Preservation and enhancement of
the welfare of people with whom
one is in frequent personal
contact.
Respect, commitment and
acceptance of the customs and
ideas that traditional culture or
religion provide the self.
Restraint of actions, inclinations,
and impulses likely to upset or
harm others and violate social
expectations or norms.
Safety, harmony and stability of
society, of relationships and of
self.

Subvalues
Social power, authority, wealth,
preserving my public image, social
recognition.
Successful, capable, ambitious,
influential, intelligent, self-respect.
Pleasure, enjoying life.
Daring, a varied life, an exciting life.
Creativity, freedom, independent,
curious, choosing own goals, curious,
self-respect.
Broad-minded, wisdom, social justice,
equality, a world at peace, a world of
beauty, unity with nature, protecting
the environment.
Helpful, honest, forgiving, loyal,
responsible, mature love, true
friendship.
Humble, accepting my portion in life,
devout, respect for tradition,
moderate.
Politeness, obedient, self-discipline,
honouring parents and elders.
Family and national security, social
order, clean, reciprocation of favours,
sense of belonging, healthy.

Table 2.1 Definition of motivational value types in terms of their goals and subvalues that represent them (Adapted from Schwartz & Sagie, 2000)
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Figure 2.1 shows that conformity is located inside of tradition on the same segment. This
implies that both value types share a single motivational goal – collective interests over
individual interests and submission to society and societal expectations.

Figure 2.1

2.6.3.1.3

Theoretical model of relations among motivational value types and the
two basic bipolar dimensions (Schwartz, 1994)

Value Dimensions

Schwartz (1992) also proposed that the circular value structure could be further arranged
according to two motivational bi-polar dimensions which summarize the relationships
between the ten value types (Figure 2.1).
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The first dimension compares ‘openness to change’ with ‘conservation’. This dimension
sets the ‘openness to change’ values of self-direction and stimulation against the
‘conservation’ values of tradition, conformity and security. People who rate ‘openness to
change’ values highly aspire to be autonomous and to have an exciting life, full of new
experiences. People who rate conservation values highly aim to maintain the current
situation in relation to beliefs, customs, societal norms and expectations and to promote
security and safety of family and society. This dimension shows the incompatibility that
exists between being motivated to “follow their own intellectual and emotional interests in
unpredictable and uncertain directions” and being motivated “to preserve the status quo
and the certainty it provides in relationships with close others, institutions and traditions”
(Schwartz, 1992: p.43).

The second dimension contrasts ‘self-enhancement’ with ‘self-transcendence’.

This

dimension sets ‘self-enhancement’ values of power and achievement in opposition to ‘selftranscendence’ values of benevolence and universalism. People who rate ‘selfenhancement’ values highly want to be powerful and successful, they pursue altruistic goals
such as dominance over people and resources and they work towards socially recognized
success. Self-transcendence values are concerned with serving the interests of others and
concern for the welfare and protection of all people and nature. People who believe selftranscendence values to be important are socially responsible and advocate loyalty, social
justice and equality. This dimension demonstrates the conflict between being motivated
“to enhance their own personal interests (even at the expense of others)” and being
motivated to “transcend selfish concerns and promote the welfare of others, close and
distant and of nature” (Schwartz, 1992: p. 44-45).
57

Hedonism is located between the self-enhancement and openness to change poles and thus
shares elements of both higher order value dimensions as is indicated by the dashed line in
Figure 2.1.

It is evident that hedonism values conflict with self-transcendence and

conservation values. ‘Seeking pleasure and sensuous gratification for oneself’ (Schwartz,
1992) is likely to hinder efforts to enhance the welfare of close others, to accept cultural
and religious customs, societal norms and expectations. The structure of the value system
is such that a higher priority on hedonism values means lower priority on benevolence,
conformity and tradition values. Therefore predictability is replaced by more excitement.

Rohan (1998) suggested that Schwartz’s two bi-polar dimensions could be understood in
terms of two fundamental problems that human beings need to resolve and thus Rohan
(2000) provided alternative labels for Schwartz’s value dimensions. According to Rohan,
the self-enhancement versus self-transcendence dimension focuses on ‘individual-social
context outcomes’.

Dreezens et al. (2005) found that attitudes to genetically modified foods were related to
‘power’ and respondents who fostered the least negative attitude towards genetically
modified foods agreed with human domination over the natural environment. Furthermore
they were not opposed to influencing natural processes and having everything under
control. Dreezens et al. (2005) also found that attitudes to organically grown foods were
related to power and universalism. Respondents in favour of organically grown foods gave
power low priority and universalism greater priority. Kihlberg and Risvik (2007) found a
predominance of individual values in consumers aged under 30 years and a predominance
of collective values in consumers aged over 30 years.
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2.7

The Classification of Food Hazards

Several studies have used categories such as (bio)technological, microbiological, chemical,
farm-orientated production, lifestyle and nutritional hazards (Sparks & Shepherd, 1994;
Frewer, 1999; Yeung & Morris, 2001; Miles et al., 2004; McCarthy et al., 2006).
However, the hazards associated with each category have differed from study to study. For
example, while Miles et al. (2004) classified food poisoning as a ‘lifestyle’ food hazard,
McCarthy et al. (2006) classified food poisoning in the ‘microbiological’ food hazard
category.

Similarly, Yeung & Morris (2001) classified agri-chemicals as ‘chemical’

hazards but McCarthy et al. (2006) classified pesticides and insecticides as ‘farm-orientated
production’ hazards.

It must be noted that the only empirical research conducted in relation to the classification
of food hazards was conducted by Miles et al. (2004). Frewer et al. (2001) identified a
substantial list of food issues of concern to consumers ranging from unintended effects on
human health and the environment to worries prompted by uncertainty. Miles et al. (2004)
showed that the British public were worried about all eighteen food safety issues on this
list. However, using factor analysis, Miles et al. categorized the eighteen different food
hazards into ‘technological’ and ‘lifestyle’ food safety issues and these two factors
explained 47% of the variance.

McCarthy et al. (2006) explored the risk characteristics associated with food hazards on the
island of Ireland and identified four food hazard categories – lifestyle, (bio)technological,
microbiological and farm-orientated production hazards.
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The following sections review food hazard categorisations in the literature.

2.7.1

Technological Food Hazards

Past research suggests that ‘(bio)technological’ hazards generally refers to the potential
negative consequences of the application of technology to food production and processing
and includes technologies such as genetic modification, irradiation and the use of chemicals
(Yeung & Morris, 2001; Miles et al., 2004; McCarthy et al., 2006). According to Sparks et
al. (1995), genetic engineering raises ethical concerns regarding its development and
application which differentiates it from other technologies. Research by Miles et al. in
2004 suggested that ‘technological’ issues in food production arouse more worry in the
British public than issues related to hygiene standards and other ‘lifestyle’ issues such as fat
in the diet.

However, Gaskell et al. (2003) reported that the British population is

ambivalent towards GM foods and Marris et al. (2001) indicated that the participants in
their focus group study expressed arguments both for and against gene technology in food.
Gaskell et al. (2003) also suggested that Ireland is among a number of countries with quite
positive attitudes towards GM foods.

2.7.2

Chemical Food Hazards

‘Chemical’ hazards, according to Yeung & Morris (2001), are associated with the use of
chemicals in food production and processing. Research studies have classified ‘chemical’
hazards under the heading of ‘technological’ hazards (Miles et al., 2004) or divided
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‘chemical’ hazards between ‘(bio)technological’ and ‘farm-orientated production’ hazards
(McCarthy et al., 2006).

2.7.3

Microbiological Food Hazards

The ‘microbiological’ category of food hazards in past research encompassed issues
relating to the bacterial contamination and spoilage of food (Yeung & Morris, 2001;
McCarthy et al., 2006). Miles et al. (2004) included ‘microbiological’ hazards under their
‘lifestyle’ hazards categorization.

In contrast to the findings of Miles et al. (2004) with regards the British public being most
worried about technological food issues, research findings in Ireland have been more in line
with expert judgement that microbiological hazards are the main food risk (Brewer et al.,
1994). O’Keefe (2000) found that Irish consumers were more concerned about E. coli and
Salmonella than they were about genetically modified organisms, pesticides and B.S.E.
Similarly McCarthy (2000) found that Irish consumers were most concerned about
Salmonella, B.S.E. and E. coli with regards to meat consumption as opposed to growth
hormones, antibiotics, genetically modified organisms, saturated fats and cholesterol.
McCarthy & Henson (2004) also found microbiological hazards to be of greatest concern to
the Irish public.
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2.7.4

Nutritional Food Hazards

The ‘nutritional’ food hazard category (Sparks & Shepherd, 1994) tends to include diet and
health related issues. Nutritional food issues were merged with microbiological hazards in
Miles et al.’s (2004) ‘lifestyle’ categorization of food hazards.

Covello et al. (1988) maintained that people perceive greater risk in situations that are
unfamiliar to them.

According to Frewer et al. (1994a; 1998) perceived personal

knowledge about food-related hazards makes people feel more control over lifestyle
hazards than technological hazards and therefore lifestyle hazards are judged to pose less of
a risk than technological hazards.

Kirk et al. (2002) found that a high-fat diet is perceived as being the most controllable risk
and showed optimistic bias indicating that respondents perceive themselves to be less at
risk from the hazard than other more vulnerable individuals (Miles et al., 1999). According
to McCarthy et al. (2006), dread in relation to lifestyle hazards increases when the risk is
personalised through experience of food-related health problems (McCarthy et al., 2006).

2.8

Food Choice Behaviour

Food choice can be defined as the set of conscious or unconscious decisions made by an
individual at the point of purchase, at the point of consumption or any point in between
(Herne, 1995). Developments in agriculture and food manufacturing together with the
importation of food from foreign lands have resulted in an almost bewildering range of
foods from which consumers have to choose. Beardsworth & Keil (1997) speak of ‘menu
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pluralism’ where individuals must choose from a variety of menus including traditional,
convenience and moral menus.

The reasons for food choice are complex and diverse (Norman & Conner, 1996; Furst et al.,
1996; Lindeman & Stark, 1999; Rozin, 2002). Several studies have provided evidence that
the sensed characteristics of food are considered to be the most important factors in
consumer food choice (Magnusson et al., 2001; Torjusen et al., 2001; Wandel & Bugge,
1997). However, sensory factors are only one of a range of influences which operate
simultaneously on an individual’s food choice (Conner & Armitage, 2002; Shepherd &
Farleigh, 1989). Rozin et al. (1986) suggested that the psychological interpretation of a
product’s properties is often a greater influence on food choice than the actual physical
properties of the product. Consequently non-sensory attributes are becoming increasingly
important to the prediction of food choice (Mialon et al., 2002; Wandel, 1994).

Physiological processes and nutritional needs are fundamental to the understanding of food
choice (Douglas, 1972; Fischler, 1980; James, 1993; Messer, 1984). However, they do not
determine food choice entirely and only exert indirect impact on behaviour. Rozin (2002)
proposes that most of the determinants of human food choice fall into the domain of
psychology and individual experience and have either direct or indirect cultural influences.
Similarly, Conner & Armitage (2002) argue that research on a social level provides the best
explanation of food choice. Marchall (1995) acknowledges food choice as a complex
manifestation of consumer behaviour encompassing social and cultural factors, symbolic
interaction, personal tastes, perceptions of value and physical needs inter alia.
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Several models of food choice behaviour have been put forward (Pilgrim, 1957; Khan,
1981; Randall & Sanjur, 1981; Shepherd, 1985; Booth & Shepherd, 1988; Rozin & Fallon,
1987) that catalogue likely influences on food anxiety. Shepherd (1985) suggested that the
factors affecting food choice could be categorised into those related to the food; factors
related to the individual making the choice and factors related to the external and social
environment within which the choice was made.

Khan’s (1981) model of food choice consisted of several factors: personal factors
(familiarity, personality, moods and emotions), socio-economic factors (income, cost of
food), educational factors (general and nutrition education), biological, physiological and
psychological factors (age, sex, and physiology), cultural, religious and regional factors
(traditions of culture, race and religion), extrinsic factors (environment, advertising) and
intrinsic factors (appearance, taste, texture).

Rozin and Fallon (1987) also focused on the psychological determinants of food choice,
specifically factors that underpin the rejection of certain foods. They maintain that there
are three motivations behind rejecting food. The first motivation is sensory affective
beliefs that the food has some negative sensory attributes. People will not consume foods
that they associate with some negative attribute when they have the choice not to do so.
The second motive behind food rejection is the possible harmful outcomes of eating the
food. Rogers and Blundell (1990, p.35) also suggest that “often, food choice will be guided
by an individual’s conscious appraisal of the likely after affects of consuming a particular
food”. According to Rozin (2002), humans learn to associate particular foods with their
delayed negative or positive consequences. The third and last motive for rejecting food
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according to Rozin & Fallon (1987) is ideation - knowledge about the origin of the nature
of foods.

The research underlying these models evidently suggests that what people eat depends not
only on individual factors but also on social, cultural, biological, economic and
environmental factors, all of which are inter-related (Vaangrager & Koelen, 1997).
Previous research has identified numerous determinants of food choice including the
absence of food additives, preservatives and residues; how the food was produced; values;
attitudes; beliefs; personality traits; significant others; the socio-environment; information
and demography (Barker et al., 1995; Richardson et al., 1993; Sparks & Shepherd, 1994;
Zey & McIntosh, 1992; Conner & Norman, 1996; Wandel, 1994; Wilkins & Hillers, 1994;
Jolly, 1991; Torjusen et al., 2001; Land, 1998; Shepherd & Farleigh, 1986). Conner &
Armitage (2002) maintain that people prefer what they are used to and therefore food
choice is likely to be based on an exposure effect (Birch, 1999), where the consequence of
repeated exposure to an object is a greater liking for that object (Zajonc, 1968). Marketing,
economic and religious variables have also been put forward by Murcott (1989) and
Shepherd (1989) as important influences on food choice. Health beliefs in particular have
been found to be an important determinant of food choice (Shepherd, 1989).

2.8.1

Attitude-Behaviour Relationship

De Graaf et al. (1997) and Dennisson and Shepherd (1995) argued that attitudes are an
important predictor of food choice. Findings in section 2.6.3.1 suggested that food anxiety
is contained within the internal structure of an attitude. Therefore it follows that food
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anxiety is likely to influence food choice behaviour. This proposition is supported by
Myers et al. (1997) who found that worry was correlated with personal action to reduce
risk. Worry has also been found to be a predictor of precautionary actions in the medical
domain (Peters et al., 2006). According to Spielberger & Reheiser (2004), the impact of
anxiety on human behaviour was not generally recognised until the 20th century.

Many researchers have made extensive use of the Theory of Reasoned Action (Ajzen &
Fishbein, 1980) and its successor, the Theory of Planned Behaviour (Ajzen, 1988) in their
study of food choice to predict intended behaviour (Shepherd & Stockley, 1985; Shepherd
& Farleigh, 1986; Shepherd, 1988, 1989).

According to Ajzen (2001), the intention to perform a volitional behaviour is the best
predictor of behaviour; people act in accordance with their intentions. The Theory of
Reasoned Action provides a model based on the assumption that intention is decomposed
into two components: the individual’s attitude (food anxiety) to the outcome of the
behaviour and their evaluation of that outcome and the perceived social pressure and
motivation to behave in a way that complies with the wishes of others (subjective norm).
Using this approach, it is assumed that there is a relationship between food anxiety and
food choice behaviour. A schematic representation of the Theory of Reasoned Action is
shown in Figure 2.2. Ajzen (1988) also maintained that involvement is a strong influence
on the likelihood of people acting on their attitude.
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A schematic representation of the Theory of Reasoned Action

Market Segmentation

The research reviewed in section 2.8.1 provided a rational for research into food anxiety
because of its probable impact on consumer food choice behaviour. Therefore food anxiety
has potential as a market segmentation tool.

Market segmentation is the process of dividing the market of heterogeneous customers into
smaller distinct subsets of customers that share certain characteristics and require separate
products or marketing mixes (Reid & Bojanuc, 2005). According to Kotler et al. (1999),
segmentation is the first step in the market segmentation process and is followed by market
targeting and market positioning. In today’s competitive marketplace, market segmentation
is paramount to developing successful marketing programmes in any competitive
environment (Peter et al., 1999).

According to Speed and Smith (1992), a priori segmentation is the most widely used
method which requires the researcher to determine the size and characteristics of the
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segment based on demographic information such as gender, age, family life cycle,
ethnicity, income and education. According to Haley (1995), these variables are “poor
predictors of behaviour and, consequently, less than optimum bases for segmentation
strategies” as people with different characteristics often behave similarly while people with
similar characteristics behave differently. Furthermore, Sharma & Lambert (1994) suggest
that demographical segmentation does not suggest how marketing strategies should be
formulated. Post hoc methods are less popular where respondents are grouped according to
their responses to particular variables. Behavioural segmentation has come to the fore
(Peter et al., 1999; Kesic & Piri-Rajh, 2003; Bogue et al., 2005) which is more focussed on
consumer needs rather than their socio-demographic characteristics.

Elliot and Glynn

(1998) argue that this segmentation approach is more robust than a classification of
characteristics and that the segments identified will be more predictive of purchase
behaviour. According to Smith (2004, p.27) any approach to segmentation that does not
focus on clustering consumers according to their motivations “is simply an approximation
based on assumption that descriptors (demographics) and motivations (needs) are closely
aligned – usually they are not”.

Crawford-Welch (1994) suggested that market

segmentation for restaurants and food service operations should focus on variables other
than demographic variables.

For market segmentation to be feasible, market segments should exhibit four
characteristics: measurability, substantiality, accessibility and actionability (Kotler et al.,
1999). The segments should be clearly differentiated and it should be possible to measure
the segmentation characteristic. The segments should be accessible in terms of the use of
media and distribution outlets and of sufficient size to enable specific marketing actions.
68

For retail market segmentation, actionability is a critical criterion, according to Segal and
Giacobbe (1994), and refers to the degree to which effective programmes can be formulated
for attracting and serving segments.

Cluster analysis has been used to identify market segments in several studies (Herrmann &
Warland, 1990; Segal & Giacobbe, 1994; Chetthamrongchai & Davies, 2000; Kennedy et
al., 2008).

2.9.1

Food Retail Market Segmentation

There has been considerable retail market segmentation. However, the majority of studies
have segmented general consumers. Stone (1954) identified four segments of general
shoppers: “economic shoppers”, “personalising shoppers”, “ethical shoppers” and
“apathetic shoppers”. More recently, Boedeker (1995) suggested that shoppers could be
classified as either “new-type shoppers” or “traditional shoppers” and Segal and Giacobbe
(1994) segmented the retail market into “established wealthy”, “mobile professionals”,
“average middle class” and “disadvantaged families” consumer segments.

Nonetheless, some research has focussed specifically on food shoppers but none have
segmented food shoppers based on their food anxiety. Chetthamrongchai & Davies (2000)
used shopping and time attitudes to segment food shoppers into “time-pressured
convenience seekers”, “hedonists”, “apathetic but regular” and “convenience seekers”.
Based on their food-buying practices in relation to the reduction of food cost, increased
satisfaction with food choice and improved dietary quality, Herrmann & Warland (1990)
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segmented consumers into “complete consumers”, “almost complete consumers”,
“economy specialists”, “planning specialists” and “disinterested consumers”.

2.9.2

Food Service Market Segmentation

Bahn and Granzin (1985) were some of the first researchers to publish their work on market
segmentation for restaurants. They segmented the fast-food market based on the benefits
sought. Other researchers have conducted similar studies.

Granzin and Olsen (1997)

segmented fast food restaurant customers based on health-orientation and nutritionorientation and Oh and Jeong (1996) used expectations of portion size, food quality,
employee attitude and convenient location to segment the fast-food restaurant market into
“neat service seekers”, “convenience seekers”, “classic diners” and “indifferent diners”.
Blose & Litvan (2005) used social values as a basis for segmenting restaurant patrons and
Yuksel & Yuksel (2002, 2003) segmented tourists based on dining preferences into: “value
seekers”, “service seekers”, “adventurous food seekers”, “atmosphere seekers” and
“healthy-food seekers”.

Several previous market segmentation strategies in the food service sector have focused on
the age of customers. Auty (1992) segmented the market according to their choice in
restaurants and identified three customer clusters; “students”, “well-to-do middle aged
people” and “older people”. Becker-Suttle et al. (1994) identified seniors and non-seniors
based on their expectations of the benefits sought from full-service restaurants. Shank &
Nahhas (1994) segmented the market into mature and younger customers based on their
dining preferences and behaviours.
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2.10

Summary of the Chapter

The literature suggested that food anxiety is triggered by a broad range of food-related
issues which extend beyond the perception of risk but include technological, chemical,
microbiological and nutritional food hazards. Prospective environmental antecedents to the
experience of food anxiety identified were gender, age, race, income, education, living
location, role in the household, number and age of children, political preference and
experience of food-related illness. Situational antecedents considered included perceived
risk, knowledge of food-related issues and trust in food sector stakeholders.

Value

priorities were evaluated as likely dispositional anxiety antecedents. Food anxiety may
manifest both cognitively and affectively. However, it is the cognitive, worry component
of food anxiety that interferes most with food choice behaviour. The likelihood that food
anxiety is a psychological determinant of food choice behaviour was explored as was its
potential as a market segmentation tool. Figure 2.3 provides a conceptual framework of the
literature.

Chapter Three focuses on the research methods used to progress this study.
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Conceptual research model
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CHAPTER THREE

3

Research Design and Methods

This chapter describes in detail the procedures employed in achieving the aim and
objectives of this research. A justification of the research approach is given, followed by a
comprehensive explanation of the sampling strategies and qualitative and quantitative
research designs.

3.1

Procedural Flow Diagram of the Research

The structure of the research design is illustrated in Figure 3.1.
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Figure 3.1

Procedural flow diagram of the research
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3.2

Aim and Objectives of the Research Revisited

The aim of this research was to explore the nature of food anxiety in Ireland and the
potential implications for the food sector.

The above aim was accomplished through the achievement of the following objectives:
•

To determine the range of issues causing food anxiety in Irish consumers

•

To investigate the impact of food anxiety on food choice behaviour

•

To examine the potential of food anxiety as a segmentation variable for categorising
consumers

•

To identify antecedents to the experience of food anxiety

3.3

Theoretical Framework

Using the research objectives as the point of departure, an extensive literature review was
undertaken in order to increase background knowledge; to locate the current research
within the context of previous work; and to determine a conceptual framework within
which to integrate the findings (Hart, 1998; Marshall & Rossman, 1999; Punch, 2000).

The literature search was carried out using Dublin Institute of Technology; Trinity College,
Dublin; and University College Dublin library facilities. Databases such as SwetsWise
Online

Content,

ScienceDirect

Journals,

Emerald

Management

Xtra
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and

IngentaConnect were used. Standard texts, journals and conference proceedings were
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reviewed. As relevant articles were found, the reference lists within each were examined
for possible follow up.

Previous research into the phenomenon of food anxiety was non-existent. While there was
extensive exploration and discussion of related concepts, food anxiety as a construct had
never been explored. Nonetheless, past literature was important to this study as it informed
the definition of food anxiety proposed in Chapter 10 and provided suggestions as to the
nature of food anxiety. The literature review also suggested potential antecedent variables
to the experience of food anxiety and gave indications of the probable impact of food
anxiety on consumer food choice behaviour. Furthermore, the review of the literature
facilitated the development of a conceptual framework for the research (Figure 2.3) which
was helpful in setting guidelines for the exploratory interviews and subsequent quantitative
survey.

3.4

Research Approach

The general strategy used in this study was a sequential, mixed methodology, crosssectional research strategy.

According to Patton (1988), research strategy and design

decisions should be made according to the methods which best meet the practical demands
of a particular inquiry.

Guba and Lincoln (1994: p.116) state that:
“Paradigm issues are crucial; no inquirer, we maintain, ought to go about the
business of inquiry without being clear about just what paradigm informs and
guides his or her approach”.
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Creswell (1998) defines a paradigm as the basic set of beliefs and assumptions about
reality, knowledge and values or “belief systems” (Guba & Lincoln, 1994) that “guide and
frame” (Green & Caracelli, 1997: p.6) a researcher’s inquiry.

The positivist paradigm underlies what are called quantitative methods (Guba & Lincoln,
1994; Howe, 1988; Lincoln & Guba, 1985). For positivists, reality consists of “a world of
objectively defined facts” (Henwood & Pidgeon, 1993: p.15) and they employ primarily
deductive knowledge to test pre-specified hypotheses while striving to divorce their
personal values from the research. Within this paradigm, quantitative researchers formulate
a theoretical framework using previous research and set about testing their hypotheses.
There was not sufficient previous research on food anxiety as a psychological construct to
allow formulation of a deductive positivist research design. Furthermore, the quantitative
approach would not fully capture the subject’s perspective and would thus limit this
research in that it would not identify previously unspecified food issues worrying the
consumer and unanticipated antecedents to the experience of food anxiety. A qualitative
approach would not suffer from such shortcomings.

Qualitative purists reject positivism and believe reality to be socially constructed and
knowable from multiple subjective points of view (Guba, 1990). They employ inductive
logic and qualitative methods with the goal of understanding a particular phenomenon
within its social context (Guba & Lincoln, 1994; Howe, 1988; Lincoln & Guba, 1985). The
focus is on the respondent in their natural setting and their views and opinions guide the
research.

Prior commitment to hypotheses formulation is avoided before gathering

qualitative data (Kaplan& Duchon, 1988) and “the representation of reality through the
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eyes of participants” is emphasised (Henwood & Pidgeon, 1993, p.16).

However a

quantitative survey would be based on a small, unrepresentative sample and data collection
and analytic procedures would rely on subjective judgements creating problems with
reliability and generalizability (Polit & Beck, 2003).

Therefore, the intention in using mixed methods was to better understand the phenomenon
of food anxiety by converging both quantitative and qualitative data. According to Johnson
& Onwuegbuzie (2004), mixed methods research is the class of research where the
researcher mixes or combines quantitative and qualitative research techniques into a single
study. Mixed methods research is characterised as research that contains elements of both
qualitative and quantitative approaches (Brewer & Hunter, 1989; Miles & Huberman, 1984;
Patton, 1990) and has provoked much controversy between advocates of the quantitative
and qualitative research paradigms (Johnson & Onwuegbuzie, 2004).

Pragmatists call for the use of:
“Whatever philosophical and/or methodological approach works for the particular
research problem under study” (Tashakkori & Teddlie, 1998: p.5).
Pragmatism states that both objective and subjective points of view exist (Onwuegbuzie,
2002) and:
“By combining multiple observers, theories, methods and data sources
[researchers] can hope to overcome the intrinsic bias that comes from singlemethods, single-observer, and single-theory studies” (Denzin, 1989: p.307).
Mixed methods research bridges the schism between quantitative and qualitative research
(Onwuegbuzie & Leech, 2004) and is philosophically considered the ‘third’ research
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movement that moves past the paradigm wars, drawing from the strengths and minimising
the weaknesses of the qualitative and quantitative approaches, to offer a logical, practical
and effective alternative (Johnson & Onwuegbuzie, 2004). Several researchers convey the
importance of focussing on the research question and integrating methods from different
paradigms to better understand a phenomenon (Miles & Huberman, 1984; Rossman &
Wilson, 1985; Tashakkori & Teddlie, 1998; Patton, 1990; Howe, 1988; Creswell, 2003)
and enhance the credibility of the findings (Rossman & Wilson, 1985).

The use of a sequential mixed methods strategy served a number of functions in this
research:
•

The findings of the exploratory qualitative interviews were corroborated by the
subsequent quantitative survey.

This allowed for convergence in the findings

(Rossman & Wilson, 1985) and improvement of the study’s validity (Green et al.,
1989).
•

The findings of the literature review and the qualitative interviews ‘facilitated’ the
formulation of hypotheses (Hammersley, 1996) for focusing the subsequent
quantitative phase of the study while also informing the design of the survey
questionnaires. Rossman & Wilson (1985) term this function ‘initiation’.

•

The questionnaire survey yielded a greater depth of understanding to the findings of
the exploratory interviews. While the literature review and qualitative interviews
identified a number of issues causing consumers to worry; potential antecedents to
the experience of food anxiety and inferences as to the probable impact of food
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anxiety on food choice behaviour, further elaboration was necessary to ‘expand
understanding’ (Onwuegbuzie & Leech, 2004b).
•

The fundamental principle of mixed research (Johnson & Turner, 2003) is that
researchers should collect multiple data using different strategies, approaches and
methods in such a way that the resulting mixture or combination is likely to result in
complementary strengths and non-overlapping weaknesses. Therefore the product
will be superior to a mono-method study.

•

Research using the same assumptions and research methods can be easily
challenged; however a research problem that is examined via multiple perspectives
and approaches can withstand opposition (Robey, 1996).

The research was conducted in two phases with priority given to the second phase. The
first phase adopted a qualitative approach for exploratory purposes. Semi-structured faceto-face interviews were conducted to gain an insight into the true nature of respondents’
experience of food anxiety, the food issues they worry about and how it affects their food
choice behaviour.

The second stage adopted a quantitative approach. Survey questionnaires, informed by the
literature review and the qualitative findings of the exploratory interviews, were
administered to a randomly selected sample to achieve the objectives of the study.
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3.5

Qualitative Study

The qualitative approach used in the first phase of the study focused on the four research
objectives detailed in Section 1.2. The purpose was not to measure or to gather facts and
statistics but to inform the generation of hypotheses and provide a framework for the
subsequent quantitative assessment. Correspondingly, only a small number of participants
were interviewed. It was not the intention that the qualitative descriptive data elicited
would be projected to the whole population (Dillon et al., 1994).

3.5.1

Sampling Method

Existing theory proved very useful in highlighting associations between certain sociodemographic characteristics and the experience of food anxiety (Section 2.6).

These

associations guided the selection of interview participants resulting in the adoption of a
non-probabilistic, purposive sampling technique for this stage of the inquiry - convenience
sampling.

This sampling technique focused on obtaining maximum variation in the

representation of gender, age, marital status, income and education by selecting accessible,
voluntary interview participants. According to Patton (2002), “the logic and power of
purposive sampling lies in selecting information-rich cases for study in depth”. Although
the use of a non-probabilistic sample would introduce selection bias, this was considered
essential in order to obtain relevant qualitative data. Berg (2004) suggested that from the
perspective of qualitative research, non-probability sampling tends to be the norm and Yin
(1994) recommended that respondents in qualitative research can be selected to generate
different results for predictable reasons (theoretical replication). Therefore, the deliberate
sampling method used would not prejudice the inductive nature of this stage of the inquiry.
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Forty adult participants were interviewed, of whom fifteen were male and twenty-five were
female. Among the participants, eighteen were in the 18-35 age category, twelve were aged
between 36 and 55 years and ten were over 56 years of age. A demographic profile of the
exploratory interview participants is given in Appendix 1.

3.5.2

Qualitative Study Design

According to Berg (2004), an interview is a conversation with a purpose. The purpose of
the informal, semi-structured, face-to-face exploratory interviews was to yield insight into
the nature of food anxiety; to elicit information concerning potential antecedents and get
some indication of the impact the psychological experience has on food choice behaviour.
Interviewing is a particularly useful method for studying consumer attitudes and personal
experience and avoids influence by others which is endemic within other methods such as
focus group interview (Dillon et al. 1994).

Being moderately scheduled, the participants could tell their stories in their own terms
(Bryman, 2001) and the inherent flexibility of the interview structure gave the interviewer
the opportunity to vary the sequence of the questions and alter the wording; to explain the
meaning of questions; to follow up with probes and ask additional questions where
appropriate. This allowed the interviewer greater control over the flow of information
(Sanders & Liptrot, 1994). The questions contained in the interview schedule were open
ended opinion and knowledge based questions designed to elicit views and opinions from
the participants.
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3.5.2.1

Interview Schedule

An interview schedule, informed by the literature review, was devised in order to control
the direction and consistency of the interviews. Sanders & Liptrot (1994: p.103) suggested
that:
“The interview schedule is a mixture of aide memoirs to help you if you dry up and
instructions so that you know what to do next in order to get all the information you
need”.
The interview schedule consisted of a list of potential questions arranged into groups
relevant to the exploration of food anxiety to ensure all issues were covered, together with
reminders and instructions for the interviewer. The schedule also served to improve the
internal consistency and construct validity of the interviews. The schedule instrument was
piloted with students and colleagues. Through an iterative process, it was simplified in
order to create a less formal interview. The questions were largely asked in the order
specified on the schedule except in the event that a participant brought up new questions
themselves. Some questions were not asked if it was felt that they had already been
answered as part of another question and additional questions were asked where it was
necessary to obtain further clarification of a point made by a participant. See Appendix 2
for the Interview Schedule.

3.5.2.2

Data Collection

The interviews were scheduled over a two month period (July-August 2005), with an
average of 5 interviews being conducted each week. In order to minimise disruption to
participants the interviews were held at their convenience in a natural setting – participants’
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own homes. Where possible the interviews were conducted in the interviewee’s kitchen as
the food and food equipment contained within would serve as reminders or prompts. The
author conducted the interviews which lasted 10-15 minutes. A total of 40 interviews were
conducted at which stage saturation had been reached (Creswell, 2006).

The interviews were audio-recorded to reduce any bias introduced through selective
recording of the discussions and so that the interviewer was free to concentrate on the
interview and follow-up on interesting topics and issues raised by the interviewee.

Prior to the interview the interviewer made small talk with the interview participants to help
them feel at ease and to establish a rapport. While all intended participants had been sent
an information sheet (Appendix 3) prior to the interview, the main points were explained
again to ensure that when they were asked to give consent, it would be informed consent.

The purpose of the interview was explained, emphasising that the study was for the
purposes of academic research.

Participants were assured that the interviewer was

interested in their views and opinions as food consumers and it was explained that the
interview would last no longer than 15 minutes when allowance was made for explanations
and questions. The fact that the interview was being recorded was stressed but it was
explained to respondents that this was necessary in order to be able to give the discussion
undivided attention and to ensure an accurate record of the interview. Participants were
informed that the only people who would have access to the recorded data were the
researcher and her supervisor. They were advised as to what would happen the data and
how they could obtain a summary of the findings if they so wished. They were also
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assured that there was no possibility of their individual comments being identified in the
thesis. Subsequently the participants were asked to confirm that they were providing their
informed consent by completing the consent form in Appendix 4.

The study was presented in this way at the beginning of every interview in order that the
context of the interview was as constant as possible for each of the interviewees. The
researcher acted as a facilitator to draw as much information as possible from the
participants without imposing any influence on their responses (Dillon et al., 1994).
Incomplete and ambiguous answers were queried using standard probes; by repeating the
question; or asking follow-up questions. The interviewer thanked the participant for their
support once all the issues in the schedule had been dealt with.

The digital audio data was downloaded and transcribed as soon as possible after each
interview. In that way some analysis took place before the next interview was held and
each interview informed the content of the next.

Furthermore this facilitated the

interviewer in identifying when saturation had been reached (Creswell, 2006).

The

verbatim transcription from the audio-recordings which included hesitations, repetition and
grammatical errors enhanced the reliability of the data.

Samples of the interview

transcriptions are presented in Appendix 5. Where illustrative excerpts of the interviews
have been included in Chapter 4, they have been ‘cleaned’ to some degree so that they read
better. However, the meaning has not been changed.

The transcriptions were used as working documents for the qualitative data analysis.
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3.5.2.3

Data Analysis

Qualitative data analysis is “the process of bringing order, structure and interpretation to
the mass of collected data” (Marshall & Rossman, 1999). The textual data management,
coding and analysis were conducted using Atlas.ti (2004), a powerful software programme
used to analyse qualitative data. A systematic approach was used in accordance with the
standard procedures of qualitative research (Miles & Huberman, 1994).

The interview transcriptions were loaded into the Atlas.ti environment as 40 primary
documents. The primary documents were then thoroughly read to obtain insight into the
data. An inductive approach where codes were derived from the data, not from a predetermined list, was followed which facilitated the discovery of categories of food anxiety
and the extraction of relevant patterns within the data.

During the coding process, a preliminary code list was developed which represented the
food-related issues worrying respondents, potential antecedent factors to the experience of
food anxiety and apparent anxiety reducing strategies mentioned by the participants. This
code list was used to revisit the data, resulting in further refinement of the code list and the
emergence of additional codes.

Subsequently the food issue codes were grouped into smaller, more manageable “sets,
themes and constructs” (Creswell, 1998; Miles & Huberman, 1994). ‘Families’ were
created which helped in interpreting the mass of collected data (Chisnall, 1992). The
number of mentions for each food issue code and ‘family’ were counted and ranked in
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descending order of frequency and were prepared in matrices as suggested by Miles &
Huberman (1984). Pattern coding conducted using Atlas.ti’s query tool (Muhr, 1997)
examined the relationships between the codes. For example when the query tool searched
for technology-related food worry quotations, 83 codes were found. Networks were also
constructed which allowed for the creation of visual images of links in the data. The
descriptive statistics of respondents and each of the code families are presented in detail in
Chapter 4. Key issues and concepts which emerged from the qualitative data were adopted
to form part of the input for the questionnaire design in the subsequent quantitative survey.

3.5.2.4

Generation of Research Hypotheses

The findings of the literature review and the qualitative interviews facilitated the generation
of hypotheses (Section 4.6) in order to give the research focus and direction in achieving
the aim and objectives of the study (Section 1.2). The expectation was that the quantitative
data analysis of the survey questionnaire would provide empirical evidence to prove or
disprove these hypotheses.

3.6

Quantitative Study

The quantitative phase attempted to evaluate the experience of food anxiety by using
numerical value rather than description. The quantitative phase of the study was carried out
using a survey questionnaire.
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3.6.1

Sampling Strategy

The choice of sampling strategy was especially important for the quantitative phase of this
study as it would allow strong, internally valid conclusions to be made in relation to the
hypotheses; and it would allow credible inferences to be drawn from the quantitative
research findings that could be extrapolated to the Irish population (Berg, 2004; Tashakkori
& Teddlie, 1998). Consequently, a simple random sampling technique was adopted so that
the research data could be generalized from the sample to the population.

The electoral register was selected as the sampling frame most representative of the Irish
adult population for this second phase of the study. It was important that the sample size
would be large enough to reflect with reasonable accuracy the socio-demographic
characteristics of and the food anxiety experienced by the population from which it was
drawn. According to Tashakkori & Teddlie (1998), the more representative the sample; the
greater the probability that the research has “population external validity”. Cochran’s
(1977) formulas suggested that a minimum returned sample of 384 and a minimum drawn
sample of 2560 was appropriate. The sample size calculations are presented in Appendix 6.

Subsequently a randomly selected, one-use mailing list of 2500 individuals from the
electoral register was purchased from Precision Marketing Information (PMI) Ltd., a
subsidiary of An Post. The discrepancy between the appropriate drawn sample figure and
the mailing list purchased was due to the fact that lists with greater than 2500 names
incurred an additional charge. Since the expected response rate for the calculation of the
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drawn sample had been conservative, it was anticipated that the minimum returned sample
of 384 would still be achieved.

The mailing list, consisting of 2500 names and addresses, selected randomly from the
electoral register was received electronically which allowed for the use of the mail merge
function of Microsoft Word to personalise all cover letters with the recipients name,
address and personal salutation.

3.6.2

Quantitative Study Design

The quantitative investigation consisted of a self-reported questionnaire. A questionnaire is
a method of obtaining specific information about a defined problem so that the data, after
analysis and interpretation, result in a better appreciation of the problem (Chisnall, 1986).
The decision to employ a self-administered questionnaire was based on MacDaniels &
Gates (1999) suggestion that it is easier to capture the required information using a survey
questionnaire rather than using a telephone and responses are recovered in a format which
is easier to tabulate and allows statistical treatment.

Relevant questionnaire items were derived from the findings of the exploratory interviews
and past literature. Therefore the survey questionnaire (Appendix 7) was designed to
collect several types of information:
•

Background personal and socio-demographic information on each respondent (Q1Q22)

•

Respondent’ food worry in the context of broader societal issues (Q.23)
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•

Information about the individual’s food worry when food shopping and eating out
(Q.24, Q.25, Q.29)

•

The frequency with which respondents engaged in certain food choice behaviours
(Q.25, Q.30)

•

Respondents perception of where responsibility lies for minimising consumer food
anxiety (Q.33)

•

Respondents’ trust in food sector stakeholders responsible for minimising consumer
food anxiety (Q.34)

•

Respondents’ perceived personal knowledge of food related issues (Q.35)

•

Respondents’ value priorities (Q.39)

According to Babbie (1998), the format of the questionnaire is just as important as the
nature and wording of the questions asked. The food anxiety when food shopping and
eating out questions took a matrix format and several questions had the same set of answer
categories.

3.6.2.1

Measurement Scales

It was necessary to create a measure for food anxiety as no measure existed. Two separate
measures for “food anxiety when food shopping” and “food anxiety when eating out” were
created as qualitative findings in section 4.3.2.3 suggested that the experience of food
anxiety was heterogeneous across food purchase situations. The items included on the food
anxiety scales were generated from the literature and findings of the qualitative interviews.
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Similarly, qualitative findings informed the construction of the perceived personal
knowledge and trust in food sector stakeholder scales. It was hypothesized that scales
which were largely designed on the basis of the exploratory interviews would be reliable
and valid.

The importance that respondents attributed to each of the ten value types as guiding
principles in their lives was measured using the Short Schwartz Value Survey (Lindeman &
Verkasalo, 2005). Respondents rated the importance of each value as a guiding principal in
their life on a 9-point scale from 0 to 8 that ranged from 0 (opposed to my principles), 1
(not important) and 8 (of supreme importance). Lindeman & Verkasalo (2005) showed that
this shortened scale had good reliability and validity.

3.6.2.2

Pilot Survey

Due to the complex nature of the questionnaire it had to be adequately piloted to check for
ambiguity and to monitor its length. A preliminary version of the questionnaire was tested
where respondents were required to complete the questionnaire in the presence of the
researcher, in order that the questionnaire worked from a practical standpoint (Dennis &
Valacich, 2001). The pilot respondents were asked to explain each question in their own
words to ensure the meaning of all questions was clear. Constructive comments were
encouraged.

The pilot survey participants provided valuable feedback about how to

improve the wording and structure.

Revisions were made to the questionnaire based on

the suggestions made. The length of the questionnaire was a concern but given that it was
designed on the basis of the qualitative findings, any shortening of scales would affect the
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validity of the study. The piloting process was repeated until no significant changes were
recommended by the respondents. The questionnaire was then finalised for the quantitative
survey (Appendix 7).

3.6.2.3 Quantitative Data Collection
The survey questionnaires were distributed by post in the Republic of Ireland during the
final days of November 2005. The field length period was approximately 60 days. Survey
interviews returned after January 30th, 2006 were excluded from the study.

The low response rate associated with mail surveys has been extensively documented.
Financial constraints would not allow for the response rate to be ensured through use of
Dillman’s (2000) pre- and post-survey research protocols as each send out would add
incrementally to the cost of the survey. Therefore, only a single mailing was carried out. A
single mailing also eliminated the possibility of bias being introduced by responses
generated by a stimulus or follow-up procedure. However, a number of simple response
rate enhancement techniques were incorporated into the mailing in an effort to ensure
maximum participation and control non-response error.

Firstly, Dillman’s (1978) guidelines on the construction of a cover letter and questionnaire
were followed. A cover letter is a direct opportunity for motivating respondents to reply.
Each of the cover letters were personalised and individually signed (Appendix 8) as a
review of response rate enhancement strategies by Linsky (1975) reported that
personalizing the communication is “somewhat effective” in increasing response rates.
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Dillman (1978) also suggests that university sponsorship of a survey may increase the
response rate because of the past benefits that respondents may have received from the
university. Consequently the cover letter was printed on DIT stationary and the DIT crest
was printed on the survey questionnaire. A freepost envelope was enclosed to make it
mechanically easier for the respondent to reply and thus improve the response rate (Moser
& Kalton, 1975). A monetary incentive was offered in the form of entry in a draw for a
cash prize on completion and return of the survey. Incentives have been shown to be
effective in increasing overall response rates (Singer, 2002).

Respondents were also

anonymous, which has been found to improve the rate of response (Oppenheim, 1992).
However, for the sole purpose of identifying the cash draw winner, the questionnaires had
to be coded.

3.6.3

Characteristics of Respondents

A total of 490 usable questionnaires were completed and returned during December 2005
and January 2006. Women were more likely to respond to the questionnaire than men. The
percentage of responders who were female was 55%. The characteristics of the survey
respondents are shown in Table 3.1.
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Characteristics
Gender

Male
Female
Age group
18-35
36-55
56+
Nationality
Irish
European
Other
Ethnicity
White or Caucasian
Black or African American
Asian
Hispanic or Latino
Marital Status
Single
Married
Once married
Educational Background
Primary
Secondary to Junior/Inter Certificate
Secondary to Leaving Certificate
Third-level non-degree
Third level degree or higher
Income Category
Less than €14,999
€15,000-€34,999
€35,000-€74,999
€75,000 plus
Body Mass Index
Underweight (<18.5kg/m2)
Normal weight (18.5-24.9kg/m2)
Overweight (25-29.9kg/m2)
Obese (30-39.9kg/m2)
Morbidly obese (>40kg/m2)
Children in the Household
Yes
No
High Risk Household Members
Elderly
Pregnant
Immune-suppressed
No high risk household members
Responsibility for purchasing food for others Yes
No
Living location
Rural area or village
Small or middle sized town
Large town or city
Food-related illness
Yes
No

Table 3.1

Characteristics of Respondents
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Percentage
45
55
35
42
23
96
3
1
97
<1
<1
<1
32
59
9
9
17
21
28
25
13
29
39
19
2
48
38
11
1
52
48
10
3
6
81
53
47
38
16
46
50
50

3.6.3.1

External Validity

The response rate, the proportion of sampled individuals that completed the survey, was
20%. While 490 returned survey questionnaires exceeded the required returned sample
estimation of 384 (Section 3.6.1), the low response rate introduced the possibility of
nonresponse error. Firstly, all individuals designated for the sample were not actually
measured and secondly, those people who failed to provide a response to the survey may
have answered questions differently from those who did respond. A minimum response
rate of 50% is recommended by Fowler (2001) and Babbie (1990). However, Groves
(2006) concludes that there is no minimum response rate below which a survey estimate is
necessarily biased and conversely no response rate above which it is never biased. There is
considerable debate as to the effect of response rates on cross-sectional analyses and
whether nonresponse rates alter survey estimates.

Keeter et al. (2000) reported no

substantial effect of lower response rates on measurements of opinion and Curtin et al.
(2000) confirmed these results and stated that large differences in response rates have only
minor effect on cross-sectional analysis.

However, Dillman (2000) would consider a

survey response rate of 20% too limited for broad generalizations.

In order to address this issue and ensure the rigour of this research, early respondents
(n=75: early December 2005) were compared to late respondents (n=75: late January 2006)
using Mann-Whitney U Tests and Chi-Square Tests for Independence.

According to

Lindner et al. (2001), this is a valid, reliable and generally well accepted procedure for
handling nonresponse error.

These tests were performed to determine whether non-

respondents differed significantly from respondents (Moser & Kalton, 1975; Oppenheim,
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1992). Late respondents were used as a proxy for non-respondents as Lindner et al. (2001)
showed that responses of late respondents are often similar to non-respondents.

The socio-demographic characteristics and levels of food anxiety of early respondents were
compared to those of late respondents. Table 3.2 shows the results of the Chi-Square
analyses. Early respondents showed no significant difference from late respondents with
regards socio-demographic characteristics.
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χ2
df Asymp. Sig. (2-sided)
Gender
.027 1
.870^
Age
8.622 5
.125
Marital status 7.622 5
.178
Income
9.329 7
.230
Education
1.076 4
.898
^Continuity Correction computed for 2x2 table

Table 3.2

Results of Chi-Square Tests for Independence showing no significant
differences between early and late respondents

Subsequently, Mann-Whitney U Tests were conducted to compare food anxiety scores
when food shopping and when eating out between early respondents and late respondents.
There were no significant differences in food anxiety scores between early and late
respondents, at the p<.05 level, as the results in Table 3.3 illustrate.

These findings

suggested that nonresponse bias, a potential threat to the external validity of this study, was
not a cause for concern and that the results of the survey would have been the same even if
a 100% response rate had been achieved (Richardson, 2000). These findings also help
ensure the generalizability of the research findings to the target population.

U
Food Anxiety when Food Shopping 2757
(Techno)ethical Food Anxiety
2768
Nutritional Food Anxiety
2676
(Micro)biological
2495
Dietary Restrictions Anxiety
2577
Food Provenance Anxiety
2581
2758
Food Anxiety when Eating Out
Technological Food Anxiety
2778
Nutritional Food Anxiety
2580
Food Integrity Anxiety
2647
Food Trends Anxiety
2694
Table 3.3

p
.829
.866
.608
.225
.180
.389
.950
.897
.384
.533
.668

r Difference in Medians
-.02
+3
-.01
0
-.04
-0.5
-.01
-0.5
-.07
0
-.07
-1
-.01
-1.5
-.01
0
-.07
+3
-.05
+0.5
-.04
0

Mann-Whitney U Test results showing no significant differences in food
anxiety scores between early and late respondents
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Subsequently the data were further explored to determine whether the findings of this
study, compiled from the 490 returned survey questionnaires, could be generalized to the
Irish population. At the outset of this study, the electoral register was selected as the
sampling frame most representative of the Irish adult population. However, discrepancies
in the Irish register of electors subsequently came to light introducing coverage error to the
study. It was reported that the register lacked accuracy and comprehensiveness (Reid,
2006; O’Regan, 2007). That being the case, the findings of this study based on the
electoral register could not be generalized to the larger population. Furthermore, no sociodemographic statistics of the Irish electoral register existed. Consequently, it was not
possible to ascertain how the characteristics of the 490 surveyed respondents compared to
those of the electoral register as a whole.

Characteristics
Gender
Age group
Nationality
Marital Status
Educational Background

Male
Female
18-35
36-55
56+
Irish
European
Other
Single
Married
Once married
Primary
Secondary to Junior/Inter Certificate
Secondary to Leaving Certificate
Third-level non-degree
Third level degree or higher

Percentage of Irish
Population
Aged 18 Years Plus
49
51
39
35
26
91
4
5
40^
54^
6^
18^^
18^^
23^^
8^^
13^^

^Figure excludes 18 and 19 year olds
^^Figure includes 15-17 year olds and excludes those whose full-time education has not yet ceased.

Table 3.4

Characteristics of the Irish population (CSO, 2002)
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In order to establish external validity, the characteristics of the survey respondents were
compared with population statistics from the 2002 Census of the Population – the most
recently published census data at the time of the survey (Accessed from www.cso.ie).
Table 3.4 details the socio-demographics drawn from the census statistics which were
compared with the characteristics of the sample (Table 3.1).

Figure 3.2 shows that in terms of gender, age and marital status the characteristics of the
survey sample were reasonably comparable to those of the Irish nation.

Survey Sample

Percentage of Sample/Actual Population
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Comparison of gender, age and marital status of the survey sample with
the actual population

Figure 3.3 illustrates the educational comparison. Some major discrepancies are apparent.
For example individuals who terminated their education at primary level appeared to be
under-represented in the survey sample when compared to the actual population. Less
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educated individuals may not realise the importance of being registered in order to be able
to vote or they may experience literacy problems which impede their registration, under-
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representing them on the electoral register.

Comparison of educational level of the survey sample with the actual
population

There was also disparity between the survey sample and actual population in terms of thirdlevel education. It may be the case that highly educated individuals were more likely to
ensure their inclusion on the register of electors and as a result the register, and
consequently the survey sample, was biased towards these individuals. The survey sample
was therefore somewhat biased in terms of generalizing the results to the Irish population.
Survey respondents appeared to be more highly educated than the Irish population on
average. Weighting of the sample was not possible as census statistics did not provide
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educational background information by single year of age or specific information about
those who had not yet ceased their education. Therefore the over-representation of more
highly educated individuals in the sample could not be quantified making it very difficult to
determine a weighting scheme. Sample weights would merely estimate the bias.

Since this research is first and foremost theoretically motivated rather than motivated by the
ability to extrapolate the results to a larger population, it was decided that the sample would
be used unweighted. However, the results reported in this study are cognizant of the
influence the over-representation of highly educated individuals may have exerted on
estimates of food anxiety.

Findings reported in section 8.1.5 suggest that increased

education is associated with decreased food anxiety. Therefore the bias towards highly
educated individuals in the survey sample may underestimate the actual level of food
anxiety experienced by Irish consumers.

That being said, the evidence supporting external validity provided in this section should
give practitioners, who are interested in applying this work, confidence that the findings of
this research apply to populations beyond the current research.

3.6.4

Quantitative Data Analysis

The data analysis was carried out using SPSS (Statistical Package for Social Science)
version 15.0 for Windows (2006).
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3.6.4.1

Pre-Analysis

In the initial stages of the quantitative data analysis descriptive statistics were performed.
The examination of frequencies and correlations; the investigation of differences between
groups and examination of the variable distributions were useful to gain insights into the
data. They also highlighted errors in the data entry (Hair et al., 1998).

3.6.4.1.1

Assumption of Normality

Many statistic techniques require several assumptions to be met prior to their performance
in order that their results can be deemed valid. The assumption of normal distribution is
one of the most common assumptions.

Independent variables are required to have

approximately normal distributions. Examination of histograms and Shapiro-Wilks Tests
(Field, 2005) showed that the majority of the data was not normally distributed.
Consequently, non-parametric statistics were used. These tests work on the principal of
ranking the data and performing the analyses on the ranks rather than the actual data (Field,
2005).

The median as opposed to the mean is reported in the results as it is more

appropriate for non-parametric tests.

3.6.4.1.2

Outliers

The data was examined for outlying observations. Outlying observations were changed to
less extreme values, thus including the outlying cases in the analyses but not allowing the
outliers to distort the statistics (Tabachnick & Fidell, 2007).
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3.6.4.1.3

Missing Data

Since so few data were missing and the study sample was relatively large, no substitutions
were made for the missing data.

3.6.4.1.4

Evaluation of Measurement Instruments

A measurement instrument that consists of several items should be evaluated on accuracy
and applicability, which involves reliability, validity and generalizability (Figure 3.4)
according to Gamble (1999). The scales used in this study were tested in relation to these
methodological requirements.
Evaluation of
measurement instrument

Reliability

Internal
consistency

Validity

Construct

Criterionrelated

Generalisability

Content

Source: Adapted from Gamble (1999)

Figure 3.4

3.6.4.1.5

Evaluation of the measurement instrument

Reliability

The reliability or accuracy of the summated scales used in the survey questionnaire were
determined using the numerical coefficient of reliability, Cronbach’s alpha (α), which is an
index of reliability associated with the variation accounted for by the true score of the
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underlying construct. This test of reliability requires only one administration, and alpha
values of 0.7 or higher are generally considered to be sufficient (Cronbach, 1951; Nunnally,
1978). However, according to Nunnally (1967), an acceptable range of alphas is between
0.5 and 0.8 in early stages of validation research.

Item-by-item analyses were also

performed to determine whether the coefficient alphas could have been improved by
removing items on the scales. The establishment of the internal consistency of the scales
was important because the total scores were to be used in subsequent predictive analyses.
Reliability tests were also run on the derived food anxiety dimension scales before using
them in subsequent analyses.

3.6.4.1.6

Validity

Validity refers to the extent that a scale actually taps into the true underlying concept it
intended to measure. Internal validity of an instrument is extremely difficult to establish
(Kline, 1998; Polit & Hungler, 1999).

Content validity established that the items on the scales were ‘a sample of a universe’
(Cronbach & Meehl, 1955).

There was no other definitive measure of food anxiety.

Therefore, indirect measures of the phenomenon had to be used. The starting point in
assuring content validity was achieved was a thorough review of past literature to identify
potential indirect measures. The food worry issues identified were combined with the
issues raised by the participants in the exploratory interviews. Griffin and Hauser (1993)
hypothesised that 20-30 interviews are necessary to get 90-95% of relevant construct items.
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Subsequently face validity of the instruments was established and ensured by asking a
number of the latter exploratory interview participants about the development of the
questionnaire scales; whether they considered the questions on the scale to be a relevant
reflection of their food worries when food shopping and eating out; and whether they
thought other food issue items should be included. Items were revised based on their
assessment of the instrument.

Construct validity is the “extent to which the test may be said to measure a theoretical
construct or trait” (Anastasi & Urbina, 1997) and not some other theoretical construct.
Construct validity was tested using a forced one factor principal components solution to
determine that all items included on the scale measured the same underlying construct.
Items with high loadings have high correlations (>.20) which mean that they measure the
same construct (Nunnally and Bernstein, 1994). Consequently the items could be collapsed
into one factor resulting in the ability to sum the scale items for a total scale score.

Furthermore, hypotheses concerning the experience of food anxiety were generated from
the literature and qualitative findings (Section 4.6).

It was expected that female

respondents would have greater food anxiety scores than male respondents (Section
2.6.1.1). The fact that results conformed to expectations provided evidence of construct
validity.

Validity implies that a measurement is relatively free from error. Therefore a valid test is
also reliable.

However, the relationship is uni-directional; reliability sets the limit of

validity but is no guarantee of it (Cronbach, 1960).
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3.6.4.1.7

Generalizability

The food anxiety scales were directed towards specific food sector operations. Only small
modifications were necessary to make the food anxiety when food shopping scale suitable
for assessment of food anxiety when eating out. Therefore, wider applications of the food
anxiety scales are expected.

3.6.4.2

Principal Components Analysis

Principal components analysis was applied to the 26 five-point food worry items in the
food anxiety when food shopping scale and to the 27 five-point food worry items in the
food anxiety when eating out scale.

Likert scale data typically violate the normality

assumption and often the homogeneity of variance assumption since a Likert scale with
only five possible answers cannot possibly possess a normal probability distribution.
However, according to Tabachnick and Fidell (2007, p.613), as long as principal
components analysis is used descriptively as a convenient way to summarize the
relationships in a large set of variables “assumptions regarding the distributions of
variables are not in force”.

Principal components analysis is a multivariate statistical data reduction technique that can
be used to analyze interrelationships among large numbers of variables and to define their
underlying structure, allowing the isolation of meaningfully related groups of components
or dimensions that summarize most of the information present in the data (Hair et al.,
2006). Principal components analysis was used in Chapter 5 to separate out any underlying
dimensions of respondents’ food anxiety when food shopping and when eating out. This
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statistical technique also served to prove the reliability and validity of the food anxiety
scales.

There are three major phases in conducting factor analysis (Pallant, 2001): assessment of
the suitability of the data for factor analysis through computation of the correlation matrix
for all variables; factor extraction to determine the number of factors necessary to represent
the data; and factor rotation to make the factor structure more readily interpretable.

3.6.4.2.1

Assessment of the Suitability of the Data for Factor Analysis

Two main issues were considered in determining whether the data set was suitable for
factor analysis (Pallant, 2001): the sample size and the strength of the relationships among
the variables. There is little agreement among authors concerning how large a sample
should be. Pallant (2001) states: “the larger, the better”. Tabachnick and Fidell (1996:
p.40) review the issue and suggest that “it is comforting to have at least 300 cases for
factor analysis”. Comrey and Lee’s (1992) advice cited in Tabachnick and Fidell (2001:
p.588) states that 300 cases is a “good” sample size, while 500 cases is “very good”.
Some authors suggest that it is not the overall size of the sample that matters, rather the
ratio of respondents to variables. Nunnally (1978) recommended a 10 to 1 ratio, that is, 10
items for each case to be factor analyzed. Kline (1987) also posited that it is fundamental
to the technique for the number of subjects to exceed the number of variables. Therefore
the usable sample of 490 was deemed appropriate for principal components analysis.
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The second issue in assessing the suitability of the data for factor analysis was the strength
of the relationships among the variables. Tabacknick and Fidell (1996) recommended an
inspection of the correlation matrix for evidence of coefficients greater than 0.3. If few
correlations above this level are found, then factor analysis may not be appropriate. Two
statistical measures are also generated by SPSS to help assess factorability of the data:
Bartlett’s Test of Sphericity (Bartlett, 1954) and the Kaiser-Meyer-Olkin (KMO) measure
of sampling adequacy (Kaiser, 1970).

The Bartlett’s Test of Sphericity provides the

statistical significance that the correlation matrix has significant correlations among at least
some of the variables (Hair et al., 2006) and should be significant (p<.05) for the factor
analysis to be considered appropriate (Pallant, 2001). The KMO measures whether the
partial correlations between the variables are small. The KMO index ranges from 0 to 1
with 0.6 suggested as the minimum value for a good factor analysis (Tabacknick and Fidell,
1996). Kaiser (1974) and Kinnear and Gray (1994) specified a value above 0.5. Taken
together Bartlett’s Test of Sphericity and the Kaiser-Meyer-Olkin measure of sampling
adequacy provide a minimum standard which should be attained before principal
components analysis is conducted.

Having established the suitability of the data for factor analysis, factors were extracted.
Factor extraction involves determining the smallest number of factors that can be used to
best represent the inter-relations among the set of variables (Pallant, 2001). The principal
components analysis approach was used to identify the underlying dimensions.
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3.6.4.2.2

Factor Extraction

The number of dimensions that best described the underlying relationship among the
variables was determined. Consideration was made of the need to find a simple solution
with as few components as possible and the need to explain as much of the variance in the
original data as possible (Pallant, 2001). Tabachnick and Fidell (2007) recommend that
researchers adopt an exploratory approach, experimenting with different numbers of factors
until a satisfactory solution is found. Several procedures have been advanced for factor
extraction in order to determine the number of factors to use in a factor model (Norusis,
1990). Two techniques were used in this research to assist in the decision concerning the
number of components to retain: Kaiser’s criterion and the scree test.

The most commonly used technique for deciding the number of components is Kaiser’s
criterion or the eigen value rule. Kaiser’s criterion suggests that the eigenvalue of a factor
must exceed 1.00 before they can be considered significant and subjected to further analysis
(Goddard & Kirby, 1976). The eigen value of a factor represents the amount of total
variance explained by that factor (Pallant, 2001).

A scree test was used to confirm the appropriateness of using the number of factors
determined using Kaiser’s criterion (Norusis, 1990). Catell’s scree test (Catell, 1966) is a
plot of the eigen values of the factors. Inspection of the plot identified a point at which the
shape of the curve changes direction and becomes horizontal. Catell recommends retaining
factors above the “elbow” or break in the plot as these factors contribute the most to the
explanation of the variance in the data set.
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3.6.4.2.3

Factor Rotation

Once the number of factors was determined, they were extracted and rotated using the
direct oblimin oblique rotation method and Kaiser normalisation. Rotating the components
simplifies the matrix by minimising the number of components on which variables have
high loadings and thus enhance the interpretability of the components. An oblique method
of rotation was deemed appropriate to use as it allows for correlations between factors (as
opposed to orthogonal rotation which assumes no correlation between the factors). It is
unlikely that the factors are completely uncorrelated and “oblique rotations have often been
found to yield substantively meaningful factors” (Norusis, 1994). Rotation is an iterative
process and loadings which did not exceed the absolute value of 0.3 were automatically
omitted by the analysis.

3.6.4.2.4

Interpretation of the Components

Subsequently the principal components were interpreted and assigned appropriate names
according to the food anxieties positively or negatively correlated with them.

3.6.4.3

Cluster Analysis

Cluster analysis was applied in a two stage process to the component scores identified
during the principal components analysis in order to identify homogenous groups of
consumers based on their food anxiety when food shopping and eating out. In this way the
advantages of the hierarchical method were complimented by those of the non-hierarchical
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method. The cluster analyses identified and classified consumers on the basis of their food
anxiety when food shopping and eating out.

Cluster analysis is known to be sensitive to outliers and so the data was first screened for
outlying observations which were changed to less extreme values in accordance with
section 3.6.4.1.2.

3.6.4.3.1

Hierarchical Cluster Analysis

In the first stage, consistent with Hair et al.’s (1995) suggestion, a hierarchical cluster
analysis (between groups linkage with squared Euclidean distance) was conducted to
provide an indication of the appropriate number of clusters. This procedure begins with as
many groups as there are cases. It computes the smallest average distance between all
group pairs and combines the two groups that are closest. This process continues until all
cases are grouped into one large cluster. Hair et al. (1998) suggest a procedure based on
visual inspection of the distance information from the agglomeration schedule for selecting
the appropriate number of clusters. Following this procedure, the appropriate number of
clusters is suggested at the stage where there is a ‘large’ increase in the distance measure,
indicating that a further merger would result in a decrease in homogeneity. However, Hair
et al. (1998) point out that:
“The selection of the final cluster solution requires substantial researcher
judgement and is considered by many to be too subjective”.
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3.6.4.3.2

K-Means Cluster Analysis

Consistent with Woo’s (1998) approach, the non-hierarchical K-means optimisation
method was then performed to derive a solution from the suggested appropriate solution.
Subsequently, respondents were grouped into their clusters. The clusters were then labelled
according to the evident differences in their food anxiety.

3.6.4.4

Pearson’s Chi-Square Test for Independence

Pearson’s Chi-Square Tests for Independence were performed during this research to
investigate relationships between categorical variables.

These Chi-Square Tests were

performed using SPSS and the procedures outlined in Field (2005). Associations were
deemed significant at the p<.05 level. This test does not rely on assumptions such as
having normally distributed data. However, expected frequencies should be greater than 5
(Field, 2005) or there will be a loss in statistical power. Therefore, in analyses where the
expected frequencies were less than 5, variables were collapsed to eradicate the problem.
For example, in investigating the relationship between age and marital status using the
original age and marital status variables, the contingency table showed a number of cells
with frequencies less than 5 as Table 3.5 illustrates. Therefore, the age and marital status
variables were collapsed to resolve the problem as Table 3.6 shows.
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Age Category

18-25
26-35
36-45
46-55
56-65
65+

Total

Table 3.5

Single
40
43
15
16
6
3
123

Single-cohabiting
4
26
1
1
3
0
35

Marital Status
Married Divorced
0
0
54
1
89
3
67
4
47
0
30
0
287
8

Separated
0
3
4
5
2
2
16

Widowed
0
0
0
1
2
16
19

Total
44
127
112
94
60
51
488

Crosstabulation of the original age variable against the original marital
status variable

Collapsed Age Category

Total

Table 3.6

18-35
36-55
56+

Collapsed Marital Status
Single Married Once Married
113
54
4
33
156
17
12
77
23
158
287
44

Total
171
206
112
489

Crosstabulation of the collapsed age variable against the collapsed
marital status variable

When investigating the relationship between certain binomial variables, such as the
relationship between gender and food responsibility, which has a 2 x 2 contingency table,
the Yate’s continuity correction to the Pearson’s Chi-Square was used.

3.6.4.5

Spearman’s Rank Order Correlation

Spearman’s Rank Order Correlations were utilised to measure the relationship between
variables. Spearman’s correlation coefficient, rs, is a non-parametric statistic used when
data is non-normally distributed and when data are not interval.

The procedure used to perform the Spearman Correlation was that prescribed by Field
(2005) and two-tailed tests were specified.
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The SPSS output shows the correlation

coefficient, the significance value for the correlation and the sample size. When the
correlation coefficient is significant (p<.05), a significant relationship between the variables
is confirmed. When the correlation is positive it can be concluded that as the value of one
variable increases the other variable value increases. A negative correlation indicates that
as one variable value increases, the other variable value decreases.

3.6.4.6

Mann-Whitney U Test

The Mann-Whitney U Test is the non-parametric alternative to the independent t-test and
was performed using SPSS to investigate differences in the ranked positions of food
anxiety scores between two groups in Chapters 7 and 8.

SPSS output shows a summary of the ranked data, the test statistic (U) for the MannWhitney U Test, the Wilcoxon procedure, the associated z-approximation and the
significance value of the test. The Mann-Whitney U Test was deemed significant at p<.05.
A significant Mann-Whitney U Test indicated that there was a significant difference in food
anxiety scores between the two groups. The effect size was calculated using the following
formula:
r=

Z
n

in which Z is the z-score that SPSS produces in the output, n is the total number of
observations on which Z is based. The results were interpreted in accordance with section
3.6.4.8.
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3.6.4.7

Kruskal-Wallis Test

The Kruskal-Wallis Test is the non-parametric alternative to the one-way independent
ANOVA. This test was used to investigate differences in the ranked positions of food
anxiety scores between several independent groups in Chapters 7 and 8. The analyses were
performed using SPSS according to the procedures prescribed by Field (2005).

SPSS output showed the test statistic, H, for the Kruskal-Wallis Test, the associated
degrees of freedom and the significance.

A significant Kruskal-Wallis Test (p<.05)

indicated that there were statistically significant differences in food anxiety scores between
the groups. However, a significant Kruskal-Wallis Test merely indicates that a difference
exists; it does not give an indication of where the differences lie.

Therefore, post hoc Mann-Whitney U Tests, as explained in 3.6.4.6, were required to
identify which specific groups differed in their food anxiety scores.

A Bonferroni

correction was applied, to adjust the significance value for the Type 1 error which would
result from repeated Mann-Whitney U Tests. Therefore instead of using .05 as the critical
value for significance for each test, .05 was divided by the number of tests to be conducted.
For example, the Kruskal-Wallis Test in section 8.1.2 showed that there were significant
differences between the age groups in their total food anxiety when food shopping. Posthoc Mann-Whitney U Tests were conducted to identify the exact differences using a
Bonferroni correction which deemed .02 the critical value for significance. This was
calculated by dividing .05 by 3, the number of comparisons between the three age
categories (Age1 versus Age 2; Age1 versus Age3; Age 2 versus Age3).
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3.6.4.8

Effect Sizes

The strength of the relationships between variables or the magnitudes of the observed
effects were measured using Pearson’s correlation coefficient, r (Field, 2001; 2005). This
standardized effect size measure is constrained to lie between 0 (no effect) and 1 (a perfect
effect). According to Field (2005), effect sizes are useful because they provide an objective
measure of the importance of the effect and using the correlation coefficient means that
effect sizes can be compared across different studies that have measured different variables
or have used different scales of measurement. There are some widely accepted suggestions
as to what constitutes a large or small effect (Cohen, 1988; 1992):
• r=.10 (small effect): the effect explains 1% of the total variance
• r=.30 (medium effect): the effect accounts for 9% of the total variance
• r=.50 (large effect): the effect accounts for 25% of the variance.
The sign of r gives us an indication of the direction of the relationship. Effect size
estimates the likely size of the effect in the population (Field, 2001).

3.6.4.9

Jonckheere-Terpstra Test

This statistic was used in Chapter 8 to test for a meaningful, ordered pattern to the medians
of the groups compared using the Kruskal-Wallis Test. It can be selected as part of the
Kruskal-Wallis output. This statistic gives an indication as to whether the medians of the
groups ascend or descend in the order specified by the coding variable (Field, 2005).

The SPSS output gives the number of groups being compared, the value of the test statistic,
J, the mean and standard deviation of the sampling distribution, the z-score and the
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significance value. A significant Jonckheere’s Test suggests a significant trend in the data.
A positive z-score indicates a trend of ascending medians and a negative z-score indicates a
trend of descending medians.

3.6.4.10

Binary Logistic Regression

Forward stepwise logistic regression analyses were used to identify the anxiety antecedents
with the greatest predictive value for food anxiety in Chapter 9.

Logit analysis was

employed because the predictor antecedents were a combination of continuous and
categorical variables. Furthermore, logistic regression makes no assumptions about the
distributions of the predictor variables.

This regression technique allowed the

determination of the extent to which the various antecedents identified in Chapter 8
affected the probability of a respondent experiencing high level food anxiety. A separate
logistic regression was performed for each dimension of food anxiety when food shopping
and when eating out.

The forward stepwise logistic regression analyses were performed according to the
procedure prescribed by Field (2006). A stepwise method was used since this was the first
study of food anxiety and there was no past research to indicate which of the antecedent
variables could be expected to be reliable predictors (Field, 2006).

The strategy for

variable selection was the forward method where an initial model was defined that
contained only the intercept (constant b0). The logistic regression model was then built one
variable at a time including those variables that statistically significantly improved the
ability of the model to predict food anxiety. The entry criterion for predictors in the model
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was p<.05. At each step, the regression equation was reassessed and a removal test was
conducted on the least useful predictor. Redundant variables were removed using the
removal criterion of p>.1. This continued iteratively until the parameter estimates change
by less than .001.

The dependent variables in the analyses were the food anxiety dimension sum scores which
were dichotomised using a cut-off between ‘moderately worried’ and ‘very worried’ on the
Likert food anxiety rating scales.

Ideally, the food anxiety scores would have been

dichotomised with 0 representing ‘not at all worried’ and 1 representing ‘worried’.
However, there were an insufficient number of respondents who did not experience food
anxiety to merit a scientific comparison.

This was also true of a ‘little or no

worry’/’moderate to extreme worry’ cut-off in the anxiety scores. Therefore, considering
that high levels of food anxiety are associated with greater frequency of anxiety avoidance
behaviours (Chapter 6), the food anxiety scores were dived into a binomial variable where
0 represented ‘low to moderate anxiety’ which captured the ‘not at all worried’, ‘a little
worried’ and ‘moderately worried’ ratings on the Likert scale, and 1 represented ‘high
anxiety’ which encompassed the ‘very worried’ and ‘extremely worried’ response ratings.

The independent variables were the anxiety antecedents identified in Chapter 8. Missing
values on the independent variables were a potential issue for the data. Inspection of the
frequency tables showed small numbers of missing scores on most of the independent
variables. The simplest approach to dealing with these missing values was complete case
analysis using listwise deletion, which simply omitted cases with missing data from the
analysis (Allison, 2002). By default SPSS does a listwise deletion of missing data. This
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meant that if there was a missing value for any variable in the model the entire case would
be excluded. This deletion resulted in a substantial decrease in the sample size available for
the analyses which in turn resulted in a loss of power.

However, it meant that the

parameter estimates for each of the models would be unbiased.

The logistic regression model provided the log likelihood of experiencing high level food
anxiety or to low-moderate food anxiety according to the equation (Ong & Van Dulmen,
2007):
 Υ 
ln(ODDS ) = ln
 = b0 + b1 X 1 + b2 X 2 + bn X n
1− Υ 
where Y represented the predicted probability of experiencing high levels of food anxiety
which was coded as 1 and 1-Y was the predicted probability of experiencing low to
moderate food anxiety, b0 was the intercept, b1, b2…bn were the parameter coefficients and
X1, X2…Xn are the scores on the predictor variables.

SPSS recoded categorical variables with more than two levels as dummy variables so that
they could be included in the logistic regression. The parameterization of the categorical
variables used in each of the analysis are presented in Appendix 22.

The reference

variables are highlighted. The parameter codings are the ‘X’ value for the dummy variables
in the above equation. They are multiplied by the logit coefficients as part of obtaining the
predicted values of the dependent.

The parameter estimates of the logistic regression models and goodness-of-fit statistics for
each of the dimensions of food anxiety are presented in Chapter 9.
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The logit coefficient (B) is the value for the logistic equation for predicting the dependent
variable. The magnitude of the coefficient represents the increase (or decrease if the
coefficient is negative) in the log odds of experiencing the high level food anxiety. The
coefficients are expressed in log-odds units. The constant (intercept) is the expected value
of the log-odds of experiencing high level food anxiety when all the predictor variables
equal zero. The S.E. is the standard error associated with the coefficient for the predictor.

The coefficients are difficult to interpret because they are in log odds units.

By

exponentiating the coefficients, they may be converted to odds ratios, that is, by raising the
natural log to the bth power, where b is the slope from the logistic regression equation, the
coefficient for the predictor (coefficient). Exp(B) is the odds ratios for the predictor.
Exp(B) is the predicted change in odds for a unit increase in the corresponding independent
variable, holding all other predictors constant. Odds ratios less than one correspond to
decreases in the odds and odds ratios more than 1 correspond to increases in odds. Odds
ratios close to one indicate that unit changes in that independent variable do not affect the
dependent variable. The odds ratios with 95% confidence intervals are reported.

The odds were converted to probabilities using the following equation (Jaccard, 2001):

Y=

ODDS
e b0 +b1 X1
=
1 + ODDS 1 + e b0 +b1 X1

Where Y is the probability, e is the base of the natural logarithm, b0 is the intercept, b1 is the
coefficient for the independent variable and X1 is the score on the predictor variable. b0
yields Y when X1 is 0, and b1 adjusts how quickly the probability changes with changing X1
in a single unit.
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The ratio of the logistic regression coefficient B to its standard error, squared, equals the
Wald statistic. The Wald statistic and the corresponding two-tailed p-value tests the null
hypothesis that the coefficient (parameter) is 0. Coefficients with p-values less than alpha
(.05) are statistically significant, rejecting the null hypothesis and indicating that the
parameter is significant in the model.

The Omnibus Test of Model Coefficients is reported. This Chi-Square Goodness-of-Fit
statistically tests that the step from constant-only model to all-antecedents model is
justified, that is, that including the antecedent variables in the model did not significantly
increase the model’s ability to predict food anxiety. The inclusion is justified if p<.05,
indicating that the anxiety antecedents significantly improve the model. There is one
degree of freedom for each predictor in the model.

The Cox & Snell’s R2, Nagelkerke’s R2 and Hosmer and Lemeshow’s measure R2L are
provided. These are pseudo R-squares as logistic regression does not have an equivalent to
the R-squared that is found in ordinary least squares regression. These statistics do not
mean what R-square means in ordinary least squares and are difficult to interpret. They are
merely attempts at providing a logistic analogy to the R-square in ordinary least squares
regression.

The Hosmer and Lemeshow’s measure R2L is calculated as follows:
− 2 LL( Model )
− 2 LL(Original )
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R2L is the proportional reduction in the absolute value of the log-likelihood measure. As
such it measures how much the badness-of-fit improves as a result of the inclusion of the
predictor variables (Field, 2006). It varies between 0 (indicating that the predictors are
useless at predicting the outcome) and 1 (indicating that the model predicts the outcome
perfectly). Cox and Snell’s R2 is based on the log likelihood of the model and the loglikelihood of the new model, however, it never reaches its theoretical maximum of 0.
Nagelkerke’s R2 is an amendment to Cox and Snell’s R2so that it varies from 0 to 1. These
R2 results provide a gauge of the substantive significance of the model.

The Hosmer-Lemeshow Goodness-of-Fit χ2 Test divides the subjects into deciles based on
predicted probabilities and computes a Chi-Square from observed and expected frequencies
(Hosmer & Lemeshow, 2000). If the Hosmer and Lemeshow Goodness-of-Fit test statistic
is .05 or less, the null hypothesis that there is no difference between the observed and
predicted values of the dependent is accepted implying that the models estimates fit the data
at an acceptable level. It does not mean that the model explains much of the variance, just
that it does so to a significant degree.

The success rates, which give the overall percentage of cases for which the dependent
outcome was correctly predicted, are also reported. These percentages indicate whether the
all-antecedents model can predict food anxiety better than no predictors at all. If the overall
percentage predicted is not greater than that predicted by the null model, then the outcome
cannot be differentiated on the basis of the included variables.
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3.7

Conferences

Presentations relating to this research were given in the following conferences:
•

37th Annual Research Conference – Food, Nutrition and Consumer Sciences,
University College Cork, September 2007, presented poster titled “The Factors

affecting food anxiety and the consequent impact on food choice behaviour”.
Awarded Best Poster Presentation.
•

Research Chefs Association Conference, Seattle, March 2008, presented poster
titled “Food Anxieties when Eating Out: Does the Food Allergic/Intolerant

Guest have Cause for Concern” (Appendix 9). Awarded First Prize for Scientific
Research.
•

International Culinary Arts and Sciences VI, University of Stavanger, Norway, June
2008, presented paper titled “The Segmentation of Irish Consumers based on the

Five Dimensions of Food Anxiety when Food Shopping”.

3.8

Summary of the Chapter

This chapter described the two-phased, mixed methods approach used in this research.
Semi-structured face-to-face interviews were conducted with a convenience sample of 40
individuals to gain an insight into the true nature of food anxiety; to identify sources of
consumer food worry and to explore how food anxiety impacts on food choice behaviour.
The qualitative findings analysed using ATLAS.ti (5.0), coupled with the theoretical
framework of the research, informed the generation of hypotheses to guide the research
towards the attainment of its objectives, and informed the development of the survey
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questionnaire for the subsequent quantitative phase.

Survey questionnaires were

administered to a random sample. The quantitative data were analysed using SPSS (15.0).
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CHAPTER FOUR

4

Qualitative Study of Food Anxiety

This chapter presents findings of the preliminary face-to-face exploratory interviews related
to the broad spectrum of food anxiety experienced by the participants; potential antecedents
of food anxiety and the possible impact on food choice behaviour.

Narrative text,

referenced according to the transcribed primary documents (PD1-PD40), and matrices are
presented to summarize the data. These qualitative findings informed the design of the
questionnaire for the subsequent quantitative survey.

4.1

Food Anxiety

It was evident that food anxiety was a universally experienced cognition amongst
interviewees. The majority of participants were able to list numerous issues that they
believed people in the wider society were worried about in relation to food:
“Certainly high cholesterol would be very high on their agendas and weight
control. Of course so would fat and nutrition…that they get the best out of their
food” (PD3).
“Chicken coming from Brazil and the meat coming from Argentina and they’re
wondering what additives are in their food…about the amount of fat and oil and the
amount of cholesterol” (PD34).
“People are worried about food being high in fat or high in cholesterol or MSG.
Also there would be people concerned about food for religious reasons” (PD3).
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Most participants immediately acknowledged that they personally experienced food
anxiety:
“I’d be careful about fat in foods and salt” (PD17).
“That the food would be safe food and... fresh as far as possible” (PD25).
“I’m aware of hygiene and health hazards and things like that” (PD3).
However, there were a number of participants who contended that they did not experience
any food anxiety in a general context: “To be honest none [food anxiety], because I’d eat
anything” (PD20). When asked about worries in relation to food, one individual answered:
“Personally, I wouldn’t have too many…I wouldn’t be overly worried about what’s
in food because I think…you know I think we’ve survived this long with eating all
sorts of different types of food so I don’t think it matters a whole lot what’s in food”
(PD13).
Nonetheless, when asked about whether they experienced food anxiety in specific food
choice settings such as when food shopping or when eating out, it became apparent that
these participants, who perceived themselves as being anxiety-free in a general context, did
indeed experience food anxiety in specific circumstances. Therefore, while the majority of
interviewees were aware of their worry in relation to food, it appeared that for some people
food anxiety remained latent until activated in the face of a food choice decision. This
finding pointed towards the transitory nature of food anxiety which was further evident in
comments about the food crises in recent decades:
“I think when it comes to things like the BSE scare for example. People used to
avoid eating beef but now they are not as concerned. I think it’s more of a
conditioning situation. Once a person eats a beef burger or steak and it doesn’t kill
them then they’ll have that burger or steak again” (PD3).
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Furthermore, interview participants generally believed that their food anxiety had increased
over the past ten years.

Numerous explanations were put forward for the perceived

increase. One interviewee suggested that:
“People are being made more aware by the media – programmes and
documentaries on the television. People are being made more aware of what food
is made up of and how it’s processed” (PD3).
Other participants maintained that their increased food anxiety in recent years was due to
their failing health “my cholesterol level was high and I had a heart condition” (PD7) or
because “I’m getting older and more aware of what I’m eating” (PD11). There was also a
sense that the escalation in food anxiety was due to people’s increasing detachment from
food production:
“Because people are buying from shops now whereas before we could have our
vegetables in the garden” (PD12).
The apparent latency of food anxiety coupled with its evident transience was accounted for
in definitions of state anxiety in section 2.4 and indicated that the food anxiety explored in
this research was largely concerned with state anxiety as opposed to a personal
predisposition or trait anxiety.
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4.2

Sources of Food Anxiety

The sources of food anxiety mentioned by the participants during the exploratory interviews
were recorded and counted. Participant food anxiety was fuelled by a broad range of food
issues as the network view generated using Atlas.ti (2005) in Figure 4.1 illustrates. The
analysis of this network view suggested that the majority of food issues fuelling consumer
food anxiety could be classified in accordance with previous research studies (Section 2.7).

4.2.1

Technological Sources of Food Anxiety

Technology-related food issues were consistently mentioned as sources of participants’
food anxiety (Figure 4.1). Table 4.1 shows the technology-related issues mentioned by the
forty interviewees during the exploratory interviews.

Sources of Food Anxiety Number of Repetitions
Chemicals
54
Organics
8
Pollution of the atmosphere
6
Genetically modified food
5
Intensive farming
4
Animal feed
4
Radioactivity
2
Battery farming
1
Food miles
1
Over-fishing
1
Table 4.1

Technological sources of food anxiety
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New foods

Animal feed

Safety of shellfish

Taste

Convenience foods

Pollution

Antibiotics

Too much salt

Food safety and hygiene

Fertiliser

cholesterol

Meat

Hormones

Salmonella
Overindulging

Colouring
MSG

Farm Production

Reheating food

E-numbers

Too much sugar

Buy Irish

Freshness

Veal

Intensive farming

Avian Flu

Calorie content

Quality

Fat content

Battery farming

Preservatives

Cleanliness
E. Coli.

Organics
Vitamin intake

Food storage

Source of food

Traceability

Food processing

Ethnic cuisine

Religious concerns

CF:Food Anxiety

Figure 4.1

Network view of participants’ food issues

BSE
Chemicals

Cooked/prepared properly

Nutritive value

Imported food

Herbicides

Radioactivity

Genetically modified food

Food poisoning

Insecticides
Sprays

Food Miles

That it is what they say it is
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The use of chemicals, both in farm-orientated food production and food processing, were
evidently to the forefront of participants’ minds. One individual commented that they
“should be banned” (PD24). Participants were concerned that:
“Farming has changed and the amount of chemicals that go onto land now is a lot
higher than they used to be and it would need to be monitored and they would need
to keep a reign on it, you know” (PD7).
Many participants worried about “the way some food is treated…chemically treated to keep
crisp or keep fresh” (PD6), and the “things they put on food to preserve them, particularly
fresh fruit and vegetables and meat” (PD2).

Other participants worried about drug

residues:
“I’d like to know that the meat came from a farm that had healthy cattle…there’s a
lot of talk about a lot of cattle getting injections” (PD9).
Table 4.2 shows the number of repetitions of specific food production and processing
chemicals.

Source of Food Anxiety Number of Repetitions
Pesticides
10
Additives
10
Chemicals
6
Preservatives
6
Sprays
3
Hormones
3
E-numbers
3
Traceability
3
Insecticides
2
Medication
2
MSG
2
Fertilisers
1
Herbicides
1
Antibiotics
1
Colouring
1
Table 4.2

Chemical sources of food anxiety in food production and processing
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The primary difficulty with technological advancements in food production appeared to be
the unknown, potentially fatal consequences:
“I suppose they [pesticides] shouldn’t be used because you don’t know what will be
caused from them” (PD20).
Numerous participants spoke about their concern in relation to the “severe repercussions
eventually on your health” (PD14). One participant believed that preservatives could
“…build up in your system. Nobody knows what it’s going to do over the long-term”
(PD31). The belief was that chemicals “could be creating different kinds of cancers”
(PD13). A few participants expressed their concern in relation to “what animals are being
fed on” (PD20) and the chemicals contained within the feed. There was a perception that
“allergies… seem to be down to different types of feed used to feed animals” (PD13).
Participants’ worry in relation to the uncertainty of future consequences of technology, as it
is applied to food production, was clearly evident and supports Borkovec’s (1994) and
Freeston et al.’s (1994) conception of worry reviewed in section 2.5.

The newness of technology appeared to impact participant food anxiety. The general
consensus was that food technologies had not been “tried and tested long enough” (PD31)
or “been around long enough to know if there are any real side effects” (PD35):
“You see it’s new [gene technology]. It has only come in in the last few years so we
don’t know what effect they are having on the food or what effect the food will have
on people so I’d be wary of it” (PD7).
Part of participant’s worry appeared to be due to their perceptions that their exposure to
technological food hazards was involuntary:
“How do you know whether they have had pesticides used on them? …they’re not
going to tell you” (PD16).
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The majority of participants viewed conventional products on which chemicals had been
used as being “a necessity” (PD19) and that:
“There’s very little alternative to them [conventional products] at the
moment…most products would have been exposed to some pesticides” (PD23).
“Sometimes you nearly have to buy them [conventional produce] if you’re buying
something” (PD21).
Some participants believed that:
“Unless you know for a fact that it’s organic…you know that pesticides have been
used on it somewhere along the way” (PD5).
Participants also perceived their exposure to genetically modified foodstuffs as being
involuntary:
“I assume I have already [purchased GM products] without knowing it” (PD32).
One interviewee commented:
“People hear the words and they think ‘Oh God, no never’ but plenty of our foods
have been genetically modified for years and we never knew it” (PD1).
Nevertheless, some interviewees recognised that genetic modification offered:
“A lot of advantages because you get your product and it’s all year round and it’s a
regular product” (PD3).
A participant with significant anxiety regarding the use of pesticides maintained that they
had:
“…no problem with GM foods because it means that you don’t have to use
pesticides with them…you can change a gene in a crop for it to be resistant against
disease and that means that you don’t have to spray with pesticides so that you
don’t actually get a chemical dose when you eat your food” (PD39).
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4.2.2

Microbiological Sources of Food Anxiety

This category of food anxiety sources included hazards caused by micro-organisms which
cause food spoilage and food-borne illness. Table 4.3 shows the issues mentioned by
interviewees in relation to microbiological food hazards.

Sources of Food Anxiety
Number of Repetitions
Food safety and hygiene
11
Imported food
6
Freshness
5
Avian flu
5
Quality of food
4
Food poisoning
4
Cooked or prepared properly
4
Salmonella
4
Food storage
4
Cleanliness
2
Foot and mouth
2
‘That it is what they say it is’
2
Ethnic cuisine
1
Buying Irish
1
BSE
1
E. coli
1
Reheating food
1
Use by date
1
Off food
1
Table 4.3

Microbiological sources of food anxiety

Previous research has found that the Irish public perceive microbiological food hazards to
be their greatest threat (Section 2.7.3). However, microbiological hazards were the third
most frequently mentioned source of food anxiety throughout the exploratory interviews as
Figure 4.2 illustrates. If frequency of mentions can be taken as a measure of participants’
food anxiety, the findings suggested that participants’ food anxiety may not be
commensurate with their perception of microbiological food risk.
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From a microbiological point of view, meat was high on participants’ agendas.
Interviewees were “awful particular about meat or chicken…that it’s fresh and know where
it comes from…is it Irish?” (PD28) and chicken was seen as suspect in light of “the Avian
flu in Romania and Turkey” (PD14). Participants were wary of meat products such as
“minced meat” (PD11) and worried that pork would be “done right…pork can make you
very sick” (PD21).

A number of specific microbiological hazards were mentioned during the course of the
interviews as Table 4.3 illustrates. Avian flu was frequently mentioned as media hype
surrounding outbreaks in Asia at the time of this survey were fresh in participants’
memories. Salmonella was also mentioned in relation to eggs:
“I suppose coming back to Salmonella…I just think that there’s so much danger
there or that so much can go wrong with eggs…that I’d be wary of them” (PD22).
Shellfish were mentioned as being particularly dangerous from a microbial point of view:
“I think it’s the idea that you’re eating something that’s in a shell and you don’t
know like…there might be something else that’s hidden by the shell” (PD13).
Dread in relation to microbiological food hazards appeared to be heightened when the
hazard was personalised. Similar findings were perceptible in relation to nutritional food
anxiety. For example one participant who had an unforgettable food poisoning experience
after eating fish expressed considerable concern in relation the correct storage of food, the
integrity of food and proper cooking. This participant spoke of their concern about eating
burgers “I’d be afraid that they wouldn’t be cooked in the middle” (PD24). In a similar
vein, another interviewee explained that they would “have concerns that there’s shellfish
prepared nearby because I’m allergic to it” (PD6).
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4.2.3

Nutritional Sources of Food Anxiety

Numerous nutrition-related food hazards were referred to by participants as sources of food
anxiety (Figure 4.2). Interviewees worried about the “fat content particularly…things like
hydrogenated fats” (PD2), “saturated fats, less red meats” (PD1) and “greasy foods”
(PD10). They “worried about cholesterol” (PD7), “calorie counts” (PD16), “too much
sweet stuff and too much sugar and salt” (PD8) and “vitamin intake” (PD13). Table 4.4
shows the frequency with which nutritional sources of food anxiety were mentioned by the
forty interview participants.

Source of Food Anxiety Number of Repetitions
Fat content
31
Cholesterol
15
Healthful eating
14
Weight
13
Sugar
7
Salt
6
Overindulging
5
Vitamin intake
4
Food-related illness
3
Table 4.4

Nutritional sources of food anxiety

If the frequency with which participants mentioned nutritional food issues could be taken as
an indication of their worry, this category of food hazards appeared to be the primary
source of food anxiety. Figure 4.2 illustrates the frequency with which nutritional sources
of food anxiety were mentioned during the interviews compared to other sources.
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However, participants did not give the impression that they were as worried about
nutritional food issues as they were about technological and microbiological issues. They
believed that they were personally responsible for controlling their exposure to nutritionrelated food hazards and were familiar with nutritional food hazards corroborating Covello
et al. (1988) and previous research in relation to optimistic bias (Section 2.7.4). Similar to
findings in relation to microbiological food worry, participants appeared to worry more
about nutritional food issues when the risk was personalised due to personal experience of
food-related health issues. This finding supported McCarthy et al. (2006) in section 2.7.4.

Nutritional
Technological
Microbiological
Uncategorized

Number of Repetitions

100
80
60
40
20
0

Figure 4.2 Sources of food anxiety

4.2.4

Uncategorised Sources of Food Anxiety

There were a number of food anxiety issues mentioned throughout the interviews which did
not fit neatly into previous food hazard categorisations.
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Sources of Food Anxiety Number of Repetitions
Vegetarianism
3
Consumption of veal
2
Religious customs
1
Table 4.5

Uncategorised sources of food anxiety

This reinforced the contention that food anxiety and food risk perception are not the same
concept. It is evident that the previously classified food hazards demanded an intellectual
judgement of risk, in line with Sjöberg (1998). However, there appears to be an ethical
element to the uncategorised sources of food anxiety. Deviation from a vegetarian diet is
not perceived as being hazardous per se but that does not imply that a vegetarian does not
worry about it.

Conversely, consumers may perceive the use of pesticides and the

consumption of a high fat diet as potentially harmful; however, these food issues may not
cause them to worry. These findings support the contention in section 2.6.2.1 that food
anxiety extends beyond the perception of risk and health implications.

4.3
4.3.1

Antecedents of Food Anxiety
Environmental Antecedents of Food Anxiety

It was difficult to make any assumptions regarding the impact of environmental antecedents
on anxiety because of the nature of the interviews and the size of the sample.

However, there were indications throughout that age, life stage and education affected the
participants’ experience of food anxiety. It appeared that while younger respondents did
experience some food anxiety, older participants were more worried:
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“I’d say it goes by age, 15-20 year olds don’t give a damn…from 20 onwards you
start feeling…worrying about what you’re eating” (PD21).
This finding reflected the amplificatory effect reported in relation to age in section 2.6.1.2.
Participants attributed their growing awareness of food to increased experience of the
adverse health effects associated with food which supported Dosman et al. (2001):
“When you’re tipping up the years, you realise that cholesterol can cause problems,
and health issues crop up that wouldn’t have cropped up when you were younger”
(PD1).
Consequently older individuals perceived the inherent health risks associated with food
choice to be greater and had nutritional food issues to the forefront of their minds as
opposed to issues such as genetic modification and the use of pesticides. This supported
previous research which found older people were most worried about natural food risks and
lifestyle food safety issues (Section 2.6.1.2).

It appeared that parenthood may influence food anxiety. A couple of participants revealed
that their attitude towards food had changed and their awareness of food issues had
increased after having children:
“…I am now a mother and I think that I have become more aware of the fact that
some foods are better for you than others” (PD30).
It was apparent that parents gave more thought to the healthfulness of food than they did
prior to having children because “now I’m thinking ‘Is that good for the kids?” (PD21).
“To be honest it’s not something that I ever thought about until now because I have
my own kids and I wouldn’t buy Skittles and I wouldn’t buy things that have loads
of…even though I ate a bag of Skittles every day when I was their age but it is
something I am more aware of now” (PD30).
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This finding also pointed towards the transitory nature of food anxiety as per Schwarzer
(1992) and Spielberger (1970) in section 2.3.

It was difficult to ascertain the effect education may have on food anxiety. Indeed more
highly educated participants seemed to be more knowledgeable about the issues. However,
this increased knowledge heightened food anxiety in some and diminished it in others
which reflected the previous research in relation to the contrary effects of knowledge on
anxiety explained in section 2.6.2.2.

4.3.2
4.3.2.1

Situational Antecedents of Food Anxiety
Perceived Risk

Non-technical, social and psychological characteristics of risk mentioned in section 2.6.2.1
were apparent in participants’ descriptions of the sources of their food. In the case of
technological sources of food anxiety, participants perceived their exposure to such risks as
being involuntary and they worried about the uncertain future consequences of food
technology (Section 4.2.1).

Furthermore, findings in section 4.3.2.2 suggested that

participants were not knowledgeable in relation to technological food issues and they did
not perceive the scientific world to be well-informed either (Section 4.2.1). These findings
reflected research pertaining to the risk characteristic profile of technological food hazards
in section 2.6.2.1. It appeared that participants’ greater perceived risk of food technologies
resulted in greater technological food worry.
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Interviewees did not appear to experience the same sense of ‘dread’ in relation to
microbiological food issues which contradicts O’Keefe (2000) and McCarthy (2000) in
section 2.7.3. Participants were well aware of the consequences and believed that their
microbiological worries could be alleviated by appropriate food hygiene and safety
practices (Section 4.2.2).

Nutritional food issues, while frequently mentioned, appeared to be the least dreaded and
least serious worry. Participants were familiar with nutritional food issues and perceived
themselves as being in control of their nutritional food worries (Section 4.2.3) in line with
findings in section 2.7.4 in relation to nutritional food hazards.

This finding confirmed the shared relationship between the distinct concepts of food risk
perception and food anxiety proposed in section 2.6.2.1 and suggested that food risk
perception represents an important situational antecedent of food anxiety. Furthermore, the
nature of these characteristics gave an indication of the extent to which participants worried
about the food issue categories.

4.3.2.2

Knowledge

Interview participants were not particularly knowledgeable about food and how it is
produced. An interviewee assessment of the situation was quite insightful:
“I would say that a lot of people are unaware of how a lot of food is produced. If
you look at people who prefer organic food, half of them don’t really know what
organic is, or what it means. I would say that people don’t generally know what
food goes through, how it turns up on your plate” (PD3).
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Participants’ knowledge of technology-related food issues was considerably lacking in
relation to how their food is produced which supports previous research in section 2.6.2.2.
The detachment between the farm and the table was clearly evident:
“We’re not rightly sure those days about food, you know we’re having vegetables
and we’re having fruits and we’re having different things and we’re not sure if
they’re being sprayed with something because to me when we get fruit and that they
seem very shiny and I have a feeling that something is sprayed on them, you know”
(PD12).
Many interviewees were sceptical about genetically modified foods and one participant
commented that “It’d just be pure lack of knowledge” (PD33). Most participants were very
forthcoming in admitting their limited knowledge in relation to genetically modified food:
“I don’t really know much about them…all I really know is that they’re kind of
artificial” (PD11).
Others were unable to offer an opinion on the topic “I’m unsure…I don’t have enough
information about it” (PD32). One participant asked “is that [genetic modification] the
opposite of organic?”(PD37) while another surmised: “Genetically modified foods are
things that have Es added, isn’t it?” (PD30).

It was apparent that the majority of

participants were not sufficiently informed to make a rational choice concerning genetically
modified foods. One individual said that:
“As long as you don’t over eat GM foods you’d be alright but I don’t know enough
about it to be able to know” (PD6).
Some participants had better understanding of genetic technology:
“Their genes are modified so that they can grow quicker and they taste better and
all that” (PD36).
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In contrast participants appeared to be relatively familiar with the nutritional hazards which
corroborated McCarthy (2000) and O’Keefe (2000). The general consensus was that:
“People are slowly but surely becoming more aware that they should be eating
right and should be eating more healthily and that they should be opting for the
healthy option” (PD3).
It was known that: “You shouldn’t be eating so much red meat and that; you should have
fish a few times a week” (PD9) and that: “We have to go back to eating the old fashioned
way… instead of all the pre-packed food” (PD22).

Contrary to the findings of Sparks and Shepherd (1994) in section 2.6.2.1, participants
seemed to have a reasonable understanding of microbiological food hazards and the
potential consequences: “You can get food poisoning or salmonella” (PD24).

4.3.2.3

Trust in Food Sector Stakeholders

The findings of the exploratory interviews suggested that social trust was a possible
situational antecedent of participants’ food anxiety.

Interview participants deemed a broad range of stakeholders in the food chain responsible
for minimising consumer food anxiety. The findings suggested that responsibility “goes
down the whole chain” (PD18). Participants perceived that, in relation to minimising
consumer food anxiety, there was:
“An onus on everyone that’s in that chain [food chain]; from the abattoirs to the
farmers to the people who package it and everything…and of course the
government” (PD14).
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Many of the interviewees believed the farmer was responsible for minimising consumer
food anxiety in relation to their production of food. According to the participants, it is up to
the farmer to prove that “they have these transparent methods” (PD19).

Section 4.3.2.2

showed that interviewees were generally not knowledgeable about modern food production
processes. Nonetheless, participants were generally “fairly confident” (PD15) in the food
produced on Irish farms:
“I would, yeah [trust farmers to produce safe food]…I just don’t know a great deal
about…I don’t read up on it or whatever” (PD9).
This finding reflected previous research that trust facilitates rational judgement in the
absence of sufficient knowledge (Earle & Cvetkovich, 1995). One participant attested to
this supposition when asked about pesticides:
“Well I mean this is the other thing…I’m just taking everything on trust. I couldn’t
give an answer to that myself and I wouldn’t know where it came from or what…I
wouldn’t have an idea” (PD18).
While a few participants had “one hundred percent confidence” (PD9) in the food
produced on Irish farms, others were less than trustful: “I don’t really trust them all…no I
don’t” (PD12). One interviewee was “a bit suspicious of some farmers using a lot of
antibiotics on their cattle” (PD17). There appeared to be a general feeling that farmers are
“out to make a profit” (PD12); that confidence in farmers is marred by the fact that
“there’s money to be made” (PD5); and that a farmer’s primary concern in relation to food
production is his livelihood: “Whatever way they can make a living is the way they are
going to make it” (PD7). While participants believed that farmers were aware of consumer
food anxiety, “money kind of overrules it” (PD1).
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Nonetheless, it appeared that participants were confident that enough rules and regulations
were in place in relation to food production on Irish farms: “I’d be happy enough that there
are enough controls in place” (PD22). Interviewees trusted that farmers adhered to them:
“I’m sure there are loads of laws regarding that and obviously they should be in
confirmation with that law” (PD14).
However, the possibility of error was also acknowledged:
“I think they have to be to a certain standard but there are always glitches in the
line” (PD14).
Farmers were not perceived as being ultimately responsible for dealing with consumers
food anxiety as the “Government do have a role to play in it” (PD2). The Government
were perceived as not “pushing them [farmers] towards the organic end of it” (PD5), and
they “don’t give the farming enough… [and] should make supermarkets buy Irish” (PD21).
Similarly, with regards consumer food anxiety when food shopping, “the supermarket
owners” (PD15) were deemed responsible by several participants but the government was
seen to have an overarching responsibility: “probably less of a role but it still has a role”
(PD2).

Government departments including the “environment department…as well as the
department of agriculture” (PD7) were perceived to bear responsibility and Bord Bia was
implicated as being responsible for minimising food anxiety because they:
“…Have a big part to play in promoting a healthy image for food and home
produced food so I suppose it’s down to them to combat any concerns that are out
there in the papers or that, you know” (PD13).
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Interview findings suggested that while food production in this country is ultimately
perceived as being “their [Government] responsibility” (PD15), many interview
participants did not have a positive attitude towards the Government as a stakeholder in the
food system and the perception appeared to be that they did not have the best interests of
the consumer at heart in relation to safe, quality food production:
“Oh jaysus, I don’t know would I trust them…I doubt it…I would not trust them
because you couldn’t trust the so and sos…there’s no doubt about it…they could tell
you anything” (PD8).

“I wouldn’t trust them with my…I wouldn’t trust them with anything…I just think
the government will go for an easy option” (PD21).
These findings supported Shaw (2004) in Section 2.6.2.3.4. in relation to the erosion of
trust in those responsible for controlling and regulating food quality and safety.

On the other hand, participants perceived themselves as having little choice but to trust the
Government “You have to…to a certain degree” (PD22), “not totally” (PD1).

One

participant asked:
“Well if I can’t trust them, who can I trust? I would be inclined to say that you can
trust them but whether we can, or not, is another story” (PD7).
In a retail context, many interviewees still held producers responsible for minimising
anxiety since it was perceived as being their responsibility to ensure “that there is a level of
traceability” (PD19). Another participant commented that producers are:
“The ones that are producing it [food] so they are the ones that should be
concerned about what’s going into the food” (PD20).
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Some participants were worried that consumers were being duped by food producers who
are making substitutions and putting “stuff in the food that there shouldn’t be” (PD11) and
selling them as “the genuine thing” (PD24) because “you wouldn’t know…by looking at it
like” (PD11).

Participants appeared to trust shops and supermarkets to provide them with safe, quality
food for the most part. Consumers believed that they had no other choice than to trust
shops and supermarkets because they “have to eat…so you have to trust them” (PD5) and
“it’s a case of having to trust them because that’s the only place we can shop” (PD12).
One participant commented that: “Customers have to have confidence in order to buy”
(PD14).

A couple of the interviewees commented that they ‘hoped’ that supermarkets were
trustworthy. The perception was generally that “they’re pretty good” (PD3) and making
“more of an effort” (PD1) than they have had to in the past because nowadays “there’s
such emphasis on the whole idea of where food comes from” (PD19). It appeared that
supermarkets had not given consumers a reason not to trust them “I’d be confident…I
haven’t been made sick before” (PD15) which reinforces the assumption in section
2.6.2.3.4 that trust is built on a lack of bad experiences. One participant commented:
“I’m paying good money for what I buy in shops so I’d possibly be very upset if I
found out otherwise…” (PD14).
Some participants were of the opinion that there were numerous issues which could
potentially erode their trust in supermarkets.
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One reason given was that “they

[supermarkets] just want their money” (PD14). Furthermore it was believed that the
people who market food “could be telling lies” (PD11). One participant commented:
“I was looking at a cucumber [organic] there that I bought in Tesco yesterday
evening and it was three times the price but it was still produced in Spain and I
thought well, how do I know if they just stuck a wrapper and label on it…how do
you know?” (PD5).
Participants seemed to trust some supermarkets more than others.

Local smaller

supermarkets appeared to be bestowed with greater trust and participants were “wary of”
(PD16) larger multinational supermarkets:
“The local supermarket here, it’s pretty safe, well I’d like to think it’s very
safe…you can always ask where anything is from and staff always know where
everything is from” (PD14).
In the food-service sector, participants believed that responsibility was generally “down to
the individual restaurateur as well as everybody that works in a restaurant” (PD13).
Furthermore, “the chefs would have a say there…they have the ordering in of food and they
have the preparing and cooking of it” (PD12). The fact that the HSE and environmental
officers oversee public health by enforcing regulations gave them some responsibility for
minimising consumer food anxiety in the eyes of many participants:
“Well I suppose the health and safety authorities can have [responsibility]”
(PD15).
There was a sense that participants had greater confidence in ‘normal’ restaurants than they
had in take aways:
“In fast food restaurants, I’d be worried about the hygiene in the kitchen but in
normal restaurants I think it’s okay” (PD36).
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“I reckon that a lot of the food that…say chicken breasts and stuff that you get in
take-aways more than restaurants…I feel are a dodgier thing to be dealing with
than to be going into restaurants” (PD31).
Restaurateurs appeared to be perceived as being less trustworthy than farmers and retailers:
“I’d say this is where the confidence would drop a bit…I’d much rather eat at home
rather than eat out because you don’t know the person that’s produced it…you can’t
see the kitchen…you don’t know…I think those kinds of concerns are at the back of
your mind when you’re there” (PD13).

“I just don’t trust…there’s too many people in the kitchen…you know that kind of
way” (PD21).
When eating out there was concern in relation to authenticity. Caterers “could be putting
anything into it [food] and you wouldn’t know” (PD11). Lack of trust in food service
providers was apparent:
“You know if they say it’s fresh fish…is it fresh fish or is it fresh fish from a
freezer…that’s not easy to say…or you know is it frozen or is it really properly fresh
stuff” (PD16).
Similar to other food producers, the perception was that restaurants could not be trusted
because “it’s just about profit” (PD2):
“Well I suppose it’s in their interest business wise to do it[minimise food anxiety]
but I don’t think that a lot of them do…you get the impression that they want you to
come in, eat the food, pay the bill and get you out” (PD13).
Nonetheless, one participant commented that the fact that a person eats out at all is an
indication that there was some level of trust: “I must when I go there...you’re not going to
let it take your life over” (PD5).
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Interviewees appeared to distinguish between restaurants and deemed some restaurants
more trustworthy than others in their provision of food:
“I’d trust more up-market restaurants than I would…because they might have the
money to do it better” (PD6).
Familiarity and past experience seemed to impact on participants’ perceived trust of an
establishment:
“There’s a few places I would have every confidence in the food and how
it’s prepared and you know that it’s actually clean and you know that there’s
no one scratching their heads and then sticking their hands into something”
(PD16).
Reputation was important in imbuing consumer trust. Some respondents chose only to eat
in “local places so I kind of…I know and trust it…that kind of way…and it has a good
reputation” (PD27). There was also the perception that the food service industry has
“certain guidelines that they have to go by” (PD37) and that “there’s control with the
health and safety and they’re checked often and that” (PD22). This regulation appeared to
assuage participants’ food anxiety.

Some participants perceived that they themselves as consumers were responsible for
minimising food anxiety - that “ultimately, it’s the consumer” (PD2).

There were

suggestions that it is the consumers own responsibility to inform themselves of the issues
“well I’d be responsible myself to check out” (PD17). Consumers were responsible for
food anxiety through their food choice behaviour:
“Being a consumer I choose where I shop and I choose where I eat. I’ve got Tescos
here, I’ve got Dunnes Stores down the road and I’ve a good option of what I want to
buy. All of these companies that put food on the shelves are all upstanding and if
they didn’t carry good products they wouldn’t exist” (PD3).
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The media, “advertising, TV ads and stuff like that” (PD6), were also held responsible by
some participants for consumer food anxiety as were “the people who market it [food]”
(PD11). It was evident that participants trust “depends on the media source” (PD2). The
findings suggested that most media-related information sources about food would have to
be taken “with a grain of salt” (PD1) as the media was perceived to “fill you with anything
to sell, sell, sell…that’s all they’re interested in” (PD16) and “paper never refuses ink”
(PD21). It was evident that sensationalism in the media and contradictory reports are
eroding consumer trust in food information:
“I don’t trust it because every week there’s something new or there’s something
different…you should eat that…or no actually we’re sorry you shouldn’t eat that but
you should eat this instead…you know” (PD16).

4.3.2.3

Place of Purchase

Clean premises and high standards of food hygiene and safety clearly represented an
important class of situational food anxiety antecedent.

When shopping for food, many interviewees revealed that they worried about the shops
“cleanliness and its hygiene” (PD37), the “freshness and the use-by or best before date
and the quality” (PD38) of the food available for purchase there, “just the way food is
stored and all that…in the fridge” (PD22) and “stored at the proper temperature” (PD27).
One participant commented about buying from a deli-counter that “it can be slightly
dodgy…if it looks like it has been sitting there all day I won’t eat it” (PD1).

When eating out consumers were generally “conscious of what goes on in the kitchen or in
the cooking area” (PD25) and worried about “the cleanliness of the place” (PD13), “the
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level of hygiene in the kitchen” (PD15), how the food was “treated in the kitchen” (PD6),
that the food would be “hygienically prepared” (PD29) and “cooked properly” (PD20)
and the “cleanliness of the people preparing the food…their hands and stuff like that”
(PD35). Several participants commented that “if the toilets are clean it’s a good indication
of what the kitchen is going to be like” (PD22). There was particular concern in relation to
“reheating food” (PD28), that restaurant food “could be yesterdays stew…or bits of meat
just put in the pot” (P28).

4.3.3
4.3.3.1

Dispositional Antecedents of Food Anxiety
Value Priorities

Section 4.2.4 discussed the existence of a number of sources of food anxiety that did not
fall naturally into previously researched food hazard classifications because they did not
have the potential to physically threaten. However, their inclusion by interview participants
indicated that food anxiety may have an ethical component and that value differences
between food producers and interview participants were a source of food anxiety.

A number of respondents reported experiencing food anxiety as a result of their moral
revulsion at eating certain food products. Food anxiety regarding animal welfare appeared
to prompt the vegetarians surveyed to exclude meat from their diets:
“I’m a vegetarian because I used to think too much about the way food was
treated…meat was treated before it got to my plate…and I’d feel sick when I’d eat
it” (PD6).
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The consumption of veal also stirred food anxiety in a couple of interviewees.

One

participant “wouldn’t eat it…just for personal choice” (PD39) because they did not like the
idea of eating young animals.

The dietary laws that apply to the daily lives of members of certain religions were also
mentioned during the exploratory interviews as a potential source of food anxiety. It was
suggested that those from, for example, the Jewish or Muslim communities may experience
food anxiety as a result of their efforts to comply with their religious commitments
regarding the procurement and preparation of food “how animals are slaughtered, whether
it’s ‘Halal” (PD3).

It was also evident that aspects of food technology, of no physical threat to the
interviewees, aroused anxiety, particularly genetically modified foods. Participants alleged
that genetically modified foods were “not natural” (PD3) and “artificial” (PD11),
characteristics which in themselves could not be considered hazardous:
“You’re altering something…you’re altering the natural state of something by
genetically modifying it so maybe you’re taking out something…you might think that
you’re doing good but you could actually be taking out something that might be
needed down the line for something else” (PD31).
This supported Sparks et al.’s (1995) supposition in section 2.7.1 that genetic engineering
raises ethical concerns.

Furthermore, it was alleged that companies involved in gene

technology behaved in a morally reprehensive manner:
“What Monsanto were doing and those companies were doing… making the seeds
that only grow for a year and making the poor people buy them again and
stuff…that stuff is all wrong” (PD1).
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There was also an ethical dimension to food anxiety caused by the environmental impact of
modern technologies used to produce and transport the food we eat. Agricultural systems,
food processing and distribution have undergone rapid technological advances and
participants were concerned about the potentially irreversible consequences of these
developments to our natural resource base. Participants were “worried about the land and
what’s being put out on the land” (PD12) and about not knowing “what’s going into the
sea, you know” (PD13). “Food miles” (PD4) were also mentioned as a source of food
anxiety in relation to food coming from beyond our shores. Furthermore, participants
worried that seas are “being overfished” (PD14) as a result of mankind’s ability to create
ever more effective means of catching fish.

There appeared to be an ethical dimension to some of the sources of food anxiety that
previous risk perception and consumer worry research had not accounted for. This finding
reinforced the distinction between food risk perception and food anxiety (Section 2.6.2.1)
and provided grounds for the assumption that the causality of the relationship is unidirectional and runs from food risk perception to food anxiety. Furthermore, the ethical
dimension to food anxiety suggested that value priorities may impact the experience of food
anxiety.
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4.4

Impact of Food Anxiety on Food Choice Behaviour

The exploratory interviews provided considerable evidence that participants’ food anxiety
affected their food choice behaviour: “I take steps to avoid the stuff that I don’t want”
(PD39).

4.4.1

Nutritional Food Anxiety

Participants perceived themselves as being quite knowledgeable about nutritional food
issues (Section 4.3.2.2) and it was evident that their food choice behaviour reflected their
nutritional anxiety. There was a sense that participants believed that their food choices
could mitigate nutritional food risk and many participants revealed that they made an effort
“to eat kind of healthily” (PD32) and maintained that they “try to eat the right things, try
and eat a balanced diet, try and not eat too much fatty foods” (PD19) and have “five
portions of fruit and veg and all that every day” (PD16). One participant commented:
“One thing that I definitely wouldn’t buy is cereals with sugar, sugary coated
cereals” (PD37).
On several occasions throughout the interviews participants spoke about how “time is so
precious nowadays (PD22). References were made to two parent working families and the
improved quality of packaged or ready-to-go food products. The time constraints of a
modern lifestyle appeared to impinge on participants’ food choice behaviour in relation to
nutritional anxiety:
“I try not to eat junk food or anything and I try to cook at home as much as
possible but unfortunately with work it’s not always totally viable…I just try to eat
as healthily as I can” (PD14).
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“I’m kind of busy so I just grab food when I can” (PD33).
Nevertheless, it seemed that their nutritional food choice behaviours were affected by their
nutritional food anxiety.

4.4.2

Technological Food Anxiety

It was difficult to establish from the qualitative interviews how technological food anxiety
impacted on participants’ food choice behaviour. Participants’ attitudes to genetically
modified foodstuffs ranged from neutral: “I can see the good they do but I can also see the
bad. I don’t think I’m one way or the other” (PD1), to negative:
“I believe that genetically modified food is sort of unnatural and I wouldn’t feel that
it is as nutritious for you” (PD29).
Participants worried about their perceived lack of control in avoiding GM food products
and ingredients. For some consumers, there was a sense that if they knew which food
products contained genetically modified ingredients, their food choice behaviour would be
negatively affected. Some participants were adamant that if “it was explicitly stated”
(PD2) that a particular food had genetically modified ingredients, “if it was labelled”
(PD32) or “if I had a choice” (PD7) they would: “steer away from them” (PD11) and
“wouldn’t buy it” (PD38). One participant commented in relation to genetically modified
produce that:
“They’re bigger or they’re more luscious like… strawberries I wouldn’t go for the
big luscious strawberries because to me they’re not…they’re forced” (PD25).
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Nonetheless, the participants’ worry in relation to genetic modification was not necessarily
associated with negative food choice behaviour. It appeared that if the perceived benefits
outweighed the technological food anxiety, then food choice behaviour may not be affected.
“I wouldn’t deliberately avoid buying something that was genetically modified. If I
thought it was nice I’d buy it and try it” (PD37).
As findings in section 4.2.1 showed, there was a similar sense of involuntariness associated
with the consumption of fruit and vegetables that had been sprayed with chemicals as there
was in relation to genetically modified foodstuffs. Some participants suggested that if “If I
knew it [food] had them on them I wouldn’t buy them” (PD26). One individual stated that:
“It would bother me…I wouldn’t eat it [food] now if I knew…if I knew it [chemical]
was on an apple or something I wouldn’t eat it” (PD10).
However, other participants did not see much alternative to conventional produce as the
findings in section 4.2.1 also showed.

Furthermore, while some would prefer that

chemicals were not used in the products they buy, others were not sufficiently moved to
“ask whether they are or not” (PD6).

There were indications that participants had different strategies for coping with their
technological food anxiety in line with Eysenck (1992) in section 2.5. Some opted for
purchasing organic produce whenever possible. One particular participant living in a rural
area would travel 20 miles in order to purchase organic produce only to discover it had been
imported from continental Europe. Participants made trade-offs between their food worries
in their attempts to cope with their anxiety.
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Worry about the use of chemicals in fruit and vegetable production also prompted
participants to “take precautions” (PD17) and to wash and peel fruit and vegetables:
“I always wash fruit and vegetables before I use them but I’m aware that the
chemicals are probably inside in the fruit and vegetables too” (PD37).
“Well…I’d always be careful that I’d wash apples or anything like that…or
tomatoes or anything” (PD9).

“You know if I bought salad or that, I’d be very careful about washing the food
before I’d use them…even carrots, I’d wash them before I’d peel them” (PD16).
Participants knew that there were trade-offs in this respect also as peeling the produce
would mean some nutritive value would be lost:
“Well there’s pesticides on a lot of stuff so it’s just a matter of peeling the skin and
that…although there’s some goodness in the actual skin of the apple and that…but
once it’s washed it should be okay” (PD22).
Surprisingly there were a large proportion of participants who, despite acknowledging that
farm chemicals were a source of food anxiety for them, did not go out of their way to
purchase organic produce.

The convenience and availability of conventional produce

appeared to have a greater influence on some consumers’ food choice behaviour than
chemical food anxiety:
“I wouldn’t really go out of my way but if the option was there I’d take organic”
(PD11).
In spite of the perceived anxiety about the potential consequences it appeared that
participants were resigned to consuming food which had been exposed to chemicals:
“It is to a certain extent a necessary evil but at the same time in an ideal world you
wouldn’t have to use them. So I do acknowledge that they are, as I say, a
‘necessary evil’ but…I’m not that worried about them. I’d still go into a shop and
buy regular fruit and vegetables” (PD2).
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4.4.3

Microbiological Food Anxiety

When shopping for food, many participants were “conscious of the cleanliness and hygiene
of the shop itself” (PD37) and it appeared that choice of retail outlet was dependent on
participants’ perceptions of food hygiene and safety standards. The same was true with
regards food service establishments:
“If I was to go into the restaurant and see the staff or something I didn’t like I’d
have no hesitation in walking out. I’d be like ‘No thank you!’” (PD3).
Section 4.2.2 showed that participants were wary of meat products and the general
consensus was that meat was better purchased from a butcher than supermarket.

4.4.4

Other Factors affecting Food Choice Behaviour

There appeared to be other factors that had greater impact on participants’ food choice
behaviour than their food anxiety. “The price of it [food] would be a big thing” (PD37) for
consumers in relation to their food choice behaviour. Many participants revealed that their
food choice was dictated by “how much money I have in my pocket” (PD11), “more than
any other factor” (PD13). Furthermore, the findings suggested that the cost of organic
food was prohibitive “they’re very expensive” (PD16) and reduced participants’ food
choice.

Participants also relied on branding to ease their food worries. They seemed to have
developed loyal trusting relationships with familiar brands: “the well known brand that you
sort of grew up with” (PD13). Participants trusted that these brands met their needs with
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regards to minimising their food anxiety. Some did not even read labels because they
tended to “go for products I know so I tend not to read them” (PD1).

4.5

Summary of the Chapter

Food anxiety may be a universally experienced cognition that is transitory in nature rather
than a permanent personality characteristic. The cognition is fuelled by a broad range of
food issues that can largely be classified according to previous food hazard categorisations.
However, a number of ethics-related food worry issues do not have the potential to
physically harm. Therefore, it appears that consumer food anxiety extends beyond the
perception of risk.

The exploratory interviews provided qualitative evidence that environmental, situational
and dispositional characteristics impact the experience of food anxiety and therefore
consumer food anxiety is not homogeneous. The identification of place of purchase as a
potential situational antecedent suggested that food anxiety was heterogeneous across food
purchase situations.

The qualitative data provided considerable evidence of the impact of food anxiety on
participants’ food choice behaviour.

159

4.6

Generation of Research Hypotheses

This research takes as a starting point the observation that being a food consumer represents
a certain degree of uncertainty. Therefore food consumers must experience food anxiety.
Having reviewed the literature and conducted the exploratory interviews, a number of
hypotheses were generated to guide the development of the research in relation to the
research objectives (Section 1.2).

Past literature suggested that consumer food anxiety might be fuelled by a wide range of
food issues that could be classified into different categories (Section 2.7). This proposition
was supported by qualitative data (Section 4.2). Furthermore the exploratory interview data
suggested that participants’ food anxiety when food shopping was different to that which
they experienced when eating out (Section 4.3.2.3). Consequently two research hypotheses
were proposed to guide and direct the study in relation to the first research objective
(Section 1.2). It was hypothesised that food anxiety is a multi-dimensional construct

(H1) and that the experience of food anxiety is heterogeneous across food purchase
situations (H2).

Food anxiety appeared to have potential as a psychological determinant of food choice
behaviour (Section 2.8) and the qualitative findings of the exploratory interviews provided
some evidence of food anxiety’s impact on participants’ food choice (Section 4.4). In order
to achieve the second objective of this study (Section 1.2), it was hypothesised that there

were significant relationships between consumer food anxiety and food choice
behaviour when food shopping (H3) and when eating out (H4).
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Qualitative findings in relation to anxiety antecedents suggested that the experience of food
anxiety among respondents was heterogeneous (Section 4.3). Nevertheless, it is possible
that there are a number of homogeneous subgroups within the sample with similar food
anxiety profiles. Consequently, food anxiety could prove a useful segmentation variable.
Therefore, to meet the third objective of this research (Section 1.2), it was hypothesised that

Irish consumers could be segmented into homogeneous groups based on their food
anxiety when food shopping (H5) and when eating out (H6).

A number of potential environmental, situational and dispositional antecedents to the
experience of food anxiety were identified during the review of the literature (Section 2.6)
and the qualitative survey (Section 4.3). It was not feasible to examine all the influential
characteristics identified during the course of this study. Nonetheless, to guide the research
in relation to the third objective (Section 1.2), it was hypothesised that a significant

relationship exists between food anxiety and: gender (H7), age (H8), marital status
(H9), income (H10), education (H11), body mass index (H12), responsibility for other’s
food (H13), experience of food-related illness (H14), the presence of children in the
household (H15), the presence of ‘high risk’ household members (H16), living location
(H17), perceived personal knowledge of food issues (H18), trust in food sector
stakeholders (H19) and value priorities (H20).
These twenty hypotheses focused the research towards the achievement of the research
objectives.

161

CHAPTER FIVE

5

Food Anxiety

This chapter presents and discusses the findings of the quantitative survey questionnaire
related to the psychological concept of food anxiety. Food anxiety is placed in the context
of wider societal issues. Worry about where food is sourced is investigated. Descriptive
statistics concerning the food issues fuelling food anxiety are explained and total food
anxiety scores are considered. Principal components analyses tested H1, that food anxiety
is a multi-dimensional construct, and H2, that the experience of food anxiety is
heterogeneous across food purchase situations, by identifying the underlying dimensions of
food anxiety when food shopping and when eating out. These food anxiety dimensions are
discussed and food anxiety dimension scores are explored. Subsequently, findings in
relation to construct reliability and validity of the food anxiety scales and subscales are
examined.

5.1

Food Anxiety in a General Context

Question 23 in the survey questionnaire (Appendix 7) sought to explore consumers
perception of the position held by food anxiety in the context of other general societal
issues. Figure 5.1 illustrates the mean worry scores for the seven prompted societal issues
where 1 represented ‘not worried at all’ and 5 represented ‘extremely worried’. The margin
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of difference between respondents’ worry about the food we buy and eat and the other
issues was narrow. However, the food we buy and eat was the fourth most worrying issue
to respondents. This finding is comparable to that of the FSAI (2003) whose respondents
rated the food we buy and eat as being the third most concerning issue among the same list
of societal issues. This finding suggests that Irish consumers perceive food-related issues
to be of equal importance if not more important than many of the other social issues facing
Ireland in modern times.
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Mean societal issues worry scores

Anxiety concerning Food Sources

Respondents were asked in Question 24 to rate their worry in relation to the food they
purchase from a number of food providers (Appendix 7). Figure 5.2 illustrates the mean
anxiety scores attributed to each of the food providers where 1 represented ‘not at all
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worried’ and 5 represented ‘extremely worried’. While respondents worried to some extent
about the food sourced from each of the listed food providers, it appeared that the greater
the number of links in the food chain system ‘from farm to fork’, the more the respondents
worried about their food. Respondents worried least about the food they sourced directly
from the farm or from farmers markets and worried most about the food purchased from
European supermarkets and food purchased in food service establishments. Notably food
from fast food restaurants caused respondents most food anxiety.
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Figure 5.2

Worry in relation to food providers

These findings suggested that where food was sourced had a considerable impact on
respondent food anxiety. This supports the suggestion made in section 4.3.2.3 that the
interface at which food is purchased may be considered a situational antecedent to the
experience of food anxiety. Furthermore, this finding supported the hypothesis (H2) that
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consumer food anxiety is heterogeneous since the level of anxiety changed depending on
the purchase situation.

5.3

Sources of Respondent Food Anxiety when Food Shopping

Considering the extent to which respondents were found to worry about the food they
purchase from shops and supermarkets in section 5.2, it was not surprising that the majority
of the food-related issues presented to them caused them considerable worry when food
shopping (Table 5.1).

The “Food Anxiety when Food Shopping” scale was analyzed using descriptive statistics.
Respondents’ mean anxiety scores when food shopping for each of the 26 food issues
investigated are illustrated in descending order in Table 5.1.

The freshness of food had the highest ranked mean anxiety score when food shopping.
Among consumers top ten food anxieties when food shopping were microbiological food
issues such as food hygiene and safety and food poisoning; and technological food
anxieties such as pesticides, food additives, drug residues in animal products and the
traceability of food. The predominance of microbiological food issues in respondents’ top
ten food issues supported the literature reviewed in section 2.7.3 concerning the Irish
public’s tendency to be most concerned about microbiological food hazards. Notably
nutritional food issues did not feature as strongly in respondents’ top sources of food
anxiety. This reflects the research detailed in section 2.7.4 which proposed that people
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worry less about nutrition-related issues because they feel they have more personal control
over their exposure to nutritional food risk.

Food Issues
Mean Std. Deviation
Freshness of food
4.23
.842
Food hygiene and safety
3.99
1.051
Food poisoning
3.80
1.275
Pesticides
3.75
1.192
Traceability of food
3.69
1.182
Food additives
3.62
1.133
B.S.E.
3.62
1.361
Processed/convenience foods
3.62
1.055
Fat content of food
3.58
1.014
Drug residues in animal products
3.56
1.288
Buying Irish
3.53
1.114
Amount of cholesterol in food
3.49
1.134
Salt content of food
3.46
1.145
Genetically modified food
3.44
1.289
Sugar content of food
3.43
1.096
Animal welfare
3.40
1.210
Food being ‘fairly traded’
3.35
1.121
Irradiated food
3.33
1.302
Calorie content of food
3.15
1.125
Fibre content of food
3.15
1.113
Vitamin and mineral content of food
3.12
1.083
Imported food products
3.01
1.262
Food being organic
2.96
1.166
Food miles and how food is transported 2.81
1.243
The availability of food for special diets 2.60
1.333
Religious food customs
1.73
1.055
(1= Not at all worried, 2= A little worried, 3= Moderately worried, 4= Very worried, 5= Extremely worried)

Table 5.1

5.4

Mean anxiety scores for the 26 food issues when food shopping

Food Anxiety when Food Shopping

Total “Food Anxiety when Food Shopping” scores were calculated for each of the 490
respondents. The highest food anxiety when food shopping score recorded was 130 which
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was the maximum food anxiety score possible.

As Table 5.2 illustrates, 67% of

respondents reported experiencing high or very high levels of food anxiety when food
shopping. Moderate food anxiety was reported by 29% of respondents and less than 1%
percent experienced no food anxiety when food shopping. The lowest food anxiety score
was 26 which represented no food anxiety. The mean food anxiety score for the sample
was 86 with a standard deviation of 19.871.

Food Shopping Food Anxiety Score Percentage Respondents Anxiety Level
104-130
19
Very high
78-103
48
High
52-77
29
Moderate
27-51
4
Low
≤26
<0
None
Table 5.2

5.4.1

Levels of food anxiety when food shopping

Reliability of the Food Anxiety when Food Shopping Scale

Reliability analysis using Cronbach’s alpha was conducted to investigate how consistently
the scale reflected the construct it was measuring – namely food anxiety when food
shopping. The Corrected Item-Total Correlations (Appendix 10) showed the correlations
between each item on the scale and the total score from the questionnaire. The item-total
correlations ranged from 0.334 to 0.767. The overall Cronbach’s alpha of .949 for the scale
showed that the food worry items held together very well. Deletion of the religious food
customs item would have improved the reliability of the scale by 0.001. However, this
increase in reliability was not substantial and would have decreased the validity of the scale
and made the instrument less useful. Since the Cronbach’s alpha of .949 already exhibited
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excellent internal consistency, the food worry item in relation to religious food customs
when food shopping was allowed to remain on the scale.

5.4.2

Construct Validity

The high alpha value obtained for the food anxiety when food shopping scale (α = .949)
suggested good construct validity. Furthermore a forced one factor principal components
solution yielded a satisfactory magnitude of explained difference of 45%. This supported
the feasibility of computing total food anxiety scores as the 26 item scale was measuring a
single construct.

5.5

Dimensions of Food Anxiety when Food Shopping

A principal components analysis was performed on the food anxiety when food shopping
scale to test the hypothesis that food anxiety is a multi-dimensional construct.

5.5.1

Principal Components Analysis

This statistical data reduction technique was applied to the 26 five-point food anxiety when
food shopping Likert scales in Question 25 of the survey questionnaire (Appendix 7) to
identify the underlying dimensions of food anxiety when food shopping.
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5.5.2

Suitability of the Data for Factor Analysis

The suitability of the data for factor analysis was assessed according to the criteria outlined
in section 3.6.4.2.1. The 490 responses to be analyzed were deemed an adequate sample
size and the number of subjects (n=490) exceeded the number of variables (n=26) as per
Kline (1987). An examination of the correlation matrix produced during the first stage of
the principal components analysis (Appendix 11) indicated that correlations generally
exceeded 0.3 and thus the matrix was deemed suitable for factoring. Bartlett’s Test of
Sphericity was 6386 with an associated significance level of p<.001 and the Kaiser-MeyerOlkin (KMO) for the original matrix was 0.951. These results indicated that the data was
appropriate for factor analysis.

5.5.3

Component Extraction

The number of underlying dimensions of food anxiety that could be extracted was
determined using Kaiser’s criterion (Section 3.6.4.2.2).

A five component solution

emerged using only components with an eigenvalue greater than 1.00.

These five

components together accounted for 67 per cent of the total variance (Table 5.3). The scree
plot did not dispute the appropriateness of a five component solution (Appendix 12).

Factor Eigenvalue % of Total Variance Cumulative %
1
11.709
45.034
45.034
2
2.046
7.870
52.904
3
1.531
5.889
58.794
4
1.142
4.394
63.187
5
1.004
3.861
67.048
6
.736
2.936
69.984
Table 5.3

Statistics of the extracted components
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5.5.4

Component Rotation

Consequently the five components were extracted and rotated to achieve final component
loadings using the direct oblimin oblique rotation method and Kaiser normalisation.
Rotation is an iterative process and the data converged in 11 iterations. The rotated matrix
(pattern matrix) is shown in Table 5.4. Loadings which did not exceed the absolute value
of 0.3 were automatically omitted by the analysis. See Appendix 13 for the structure
matrix.

Variables (n=26)
Irradiated food
Drug residues in animal products
Genetically modified food
Pesticides
Animal welfare
Food being ‘fairly traded’
Food miles and how food is transported
The calorie content of food
The fat content of food
The sugar content of food
The vitamin and mineral content of food
The fibre content of food
The amount of cholesterol in food
The salt content of food
Processed/convenience foods
Food additives
Food hygiene and safety
The freshness of food
Food poisoning
B.S.E.
Religious food customs
The availability of food for special diets
Buying Irish
Imported food products
The traceability of food
Food being organic
Table 5.4

1
.722
.680
.658
.554
.534
.442
.431

Components
2
3
4

-.398
-.409
-.364
-.887
-.865
-.756
-.705
-.679
-.655
-.624
-.618
-.516

.535

-.752
-.722
-.713
-.575
.832
.557

.400

Pattern matrix
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5

-.869
-.689
-.644
-.405

The emerging five components suggested that the 26 items on the food anxiety when food
shopping scale were measuring five distinct dimensions of the same construct – food
anxiety when food shopping. This finding supported the acceptance of H1, that food
anxiety is a multidimensional construct.

Subsequently each of the five principal components were interpreted and assigned
appropriate names according to the food anxiety issues correlated with them. All five
components are listed in Table 5.5 together with their associated variables, full component
names and the computation of Cronbach’s alpha for each component.

Component 1
(Techno)ethical
dimension of
food anxiety

Component 2
Nutritional
dimension of food
anxiety

Component 3
(Micro)biological
dimension of
food anxiety

Irradiated food

Calorie content of
food

Food hygiene and
safety

Component 4
Dietary
restrictions
dimension of
food anxiety
Religious food
customs

Fat content of food

Freshness of food

Special diets

Sugar content of food

Food poisoning

Traceability

Vitamin and mineral
content of food

B.S.E.

Food being
‘organic’

Drug residues
Genetically
modified food
Pesticides

Component 5
Food
provenance
dimension of
food anxiety
Buying Irish
Imported food
products

Animal welfare
Fibre content of food
‘Fairly traded’
food

Cholesterol in food

Food miles

Salt content of food
Convenience/process
ed foods

α =.896
Table 5.5

Food additives
α=.922

α=.813

α=.568

The five dimensions of food anxiety when food shopping
171

α=.795

5.5.5
5.5.5.1

Component Labels
(Techno)ethical Dimension of Food Anxiety when Food Shopping

The (techno)ethical dimension was concerned with food anxiety issues that have
technological and ethical features.

This dimension was directed towards the major

technological development in agriculture and mass-scale food production in the last
decades which have brought to the fore a variety of ethical and moral considerations that
have made people think about their food in a way previous generations never did.

5.5.5.2

Nutritional Dimension of Food Anxiety when Food Shopping

The nutritional dimension was based on consumer concerns about nutritional food issues
such as the fat and cholesterol content of food, food additives and processed foods.
Changing lifestyles, the relationship between diet and disease, dietary guidelines, and
media attention have prompted an interest and growing awareness of nutrition and have
stimulated consumers to evaluate their diet and lifestyles in order to stay healthy.

5.5.5.3

(Micro)biological Dimension of Food Anxiety when Food Shopping

The (micro)biological dimension was founded on consumer concern about the bacterial
(microbiological) contamination of food, food-borne illness and the biological deterioration
of food. Consumer confidence in food safety has been shaken by some well publicized
food safety crises in recent years.
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5.5.5.4

Dietary Restrictions Dimension of Food Anxiety when Food Shopping

The dietary restrictions dimension related to the anxiety some consumers may experience
as a result of their efforts to meet their own special dietary needs or those of others they
purchase food for. Many consumers have specific issues affecting their food choices
ranging from medical conditions such as food allergy and intolerance to religious and social
concerns.

5.5.5.5

Food Provenance Dimension of Food Anxiety when Food Shopping

Finally the food provenance dimension was concerned with anxiety motivated by consumer
desire to know the origin of food, the transformations that have taken place in their food
and the distribution of their food.

The food chain has increased in complexity and

lengthened from local production, processing and consumption to more global commercial
opportunities. People are becoming more aware of what they are putting in their mouths
and more importantly where it came from.

***

The (techno)ethical, nutritional and (micro)biological dimensions of food anxiety identified
were broadly representative of previous categorizations of food hazards reviewed in section
2.7.

However, the (techno)ethical dimension of food anxiety reflected the qualitative

findings in section 4.2.4 that technological sources of food anxiety appear to have ethical
undertones. The ethical feature of this dimension of food anxiety demonstrated that survey
participants worried about issues beyond the perception of risk when food shopping. This
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supposition was also borne out in the dietary restrictions and food provenance dimensions
which had not been accounted for in previous research. The majority of food issues that
loaded on these two dimensions, with the exception of special dietary needs, were not
hazardous per se. However, these issues still worried survey respondents when purchasing
food in a retail setting. This finding supported previous postulations pertaining to the scope
of consumer food anxiety reviewed in section 2.2 and gave credence to the argued
distinction in previous research between anxiety and risk perception (Section 2.6.2.1).

5.5.6

Reliability of the Food Anxiety when Food Shopping Subscales

Reliability co-efficients (Cronbach’s alpha) were computed to assess each dimension’s
internal consistency. Alpha coefficients range from 0 to 1 and the higher the score, the
more reliable the subscale is. Item-total correlations for the subscales are available in
Appendix 14.

Cronbach’s alpha for the (techno)ethical dimension of food anxiety when food shopping
subscale was 0.896. The item-total correlations ranged from .612 to .760. None of the
items on this subscale would have substantially affected the reliability if they were deleted.

The nutritional dimension of food anxiety subscale had a Cronbach’s alpha of .922. Itemtotal correlations ranged from .639 to .769. The reliability could not be improved by
deleting items on the subscale.
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The (micro)biological dimension had a Cronbach’s alpha value of .813. The corrected
item-total correlations ranged from .561 to .718. The column labelled ‘Alpha if Item
Deleted’ (Appendix 14) indicated that none of the items would increase the reliability
because all values in this column were less that the overall reliability of .813.

The corrected item-total correlations for the dietary restrictions dimension of food anxiety
scale were .415 for both variables on this dimension which indicates fairly good internal
consistency. Cronbach’s alpha for the entire scale was only .568. The reliability may have
been dramatically affected by the number of items on the subscale as this scale had only
two items compared to seven, nine and four items on the other subscales. Nonetheless,
Nunnally (1967) suggests that reliability coefficients of between .5 and .6 are adequate in
the early stages of research. An increased number of items within this dimension may have
improved consistency and homogeneity. Therefore future research should add other dietary
restrictions-related food issues to the scale such as vegetarianism.

The food provenance subscale had a Cronbach’s alpha value of .795. The inter-item
correlations ranged from .522 to .691. The deletion of items from the scale would not
increase the reliability.

Overall the internal consistency of the food anxiety when food shopping subscales were
satisfactory indicating that it was appropriate to use them in subsequent analyses.
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5.5.7

Mean Dimension Scores

Mean scores for each food anxiety dimension when food shopping were calculated. The
mean score of a dimension was calculated to be the average score for the variables
contained within a component. These scores could therefore range from 1 (not at all
worried) to 5 (extremely worried).

For the entire sample the mean score for the

(techno)ethical, nutritional and food provenance dimensions was 3 while that for the
(micro)biological dimension was 4 and the mean score for the dietary restrictions
dimension was 2. The difference between the dimension means showed that overall Irish
consumers were most worried about the (micro)biological food issues when food shopping.
This finding corroborated research by O’Keefe (2000) and McCarthy (2000) detailed in
section 2.7.3 which found that the Irish public’s concern in relation to food was in line with
expert opinion that microbiological hazards are the major food risk.

5.6

Sources of Respondent Food Anxiety when Eating Out

Respondents worried about the majority of food-related issues presented to them in
Question 29 of the survey questionnaire when eating out (Appendix 7).

The “Food Anxiety when Eating Out” scale was analyzed using descriptive statistics.
Respondents mean anxiety scores when eating out for each of the 27 food issues are
illustrated in descending order in Table 5.6.

The results were comparable to respondent food anxiety when food shopping.

The

descriptive statistics indicated that microbiological food issues caused respondents greatest
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worry when eating out. Technological issues were also amongst respondents’ top ten
worries when eating out. Issues related to consumer concern about lifestyle issues such as
the fat and cholesterol content of food worried respondents relatively less when eating out.

Freshness of food
Food hygiene and safety
Reheating of food
Food poisoning
That food is ‘what they say it is’
B.S.E.
Drug residues in animal products
Traceability of food
Pesticides
Genetically modified food
The fat content of food
Irradiated food
Buying irish
Salt content of food
Food additives
The amount of cholesterol in food
Animal welfare
The calorie content of food
The sugar content of food
Vitamin and mineral content of food
Food being ‘fairly traded’
Over-eating or overindulging
Imported food products
The availability of food for special diets
Food being organic
The fibre content of food
Religious food customs

Mean Std. Deviation
4.23
.961
4.19
.996
3.81
1.208
3.74
1.363
3.58
1.252
3.39
1.512
3.24
1.467
3.24
1.340
3.14
1.389
3.12
1.461
3.11
1.158
3.08
1.443
3.07
1.284
3.06
1.198
3.05
1.330
3.03
1.208
2.96
1.309
2.91
1.146
2.88
1.118
2.82
1.123
2.80
1.207
2.66
1.250
2.64
1.229
2.62
1.399
2.62
1.236
2.60
1.118
1.61
1.048

(1= Not at all worried, 2= A little worried, 3= Moderately worried, 4= Very worried, 5= Extremely worried)

Table 5.6

Mean anxiety scores for the 27 food issues when eating out
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5.7

Food Anxiety when Eating Out

Total “Food Anxiety when Eating Out” scores were calculated for each of the 490
respondents. The highest food anxiety score when eating out recorded was 133 of a
possible maximum score of 135. As Table 5.7 illustrates, 54% of respondents reported
high or very high food anxiety when eating out. Moderate food anxiety was experienced by
34% of respondents when eating out. Only 1% reported experiencing no food anxiety
when eating out. The minimum anxiety score was 27 which represented no food anxiety.
The mean food anxiety score when eating out was 82 with a standard deviation of 23.4.

Eating Out Food Anxiety Score Percentage Respondents Anxiety Level
109-135
14
Very high
82-108
40
High
53-81
34
Moderate
28-54
11
Low
<27
1
None
Table 5.7

Levels of food anxiety when eating out

The comparative results illustrated in Figure 5.3 suggest that respondents experience more
high level anxiety when food shopping. Conversely respondents experience more moderate
and low level food anxiety when eating out. However, overall it appears that respondents
experience more food anxiety when food shopping (M=86) than they do when eating out
(M=82). This contradicted findings earlier in the study which suggested that the longer the
food chain from ‘farm to fork’, the more respondents worried about their food (Section
5.2). This contradiction may be due to the way respondents interpreted the food providers
question (Q.24, Appendix 7). Respondents may have rated their worry about food sourced
from each of the providers in terms of perceived risk. If this is the case, this finding
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provided further evidence that an individual may perceive risk but they may not necessarily
worry about that risk.

Alternatively, there may be additional food issues causing

respondents to experience food anxiety when eating out that have not been identified and
thus were not included in the “Food Anxiety when Eating Out” scale. This contradiction
merits further investigation.

Nonetheless, this finding indicated that if the food anxiety caused by the recognised issues
was found to impact negatively on respondents’ food choice behaviour in Chapter 6, there
would be greater implications for the food retail sector than the food service sector.

50
Food Anxiety when Food Shopping
Food Anxiety when Eating Out

Percentage of Respondents

40

30

20

10

0
Very High

High

Moderate

Low

No Food Anxiety

Level of Food Anxiety Experienced

Figure 5.3

Comparison of respondents’ food anxiety when food shopping compared
with their food anxiety when eating out
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5.7.1

Reliability of the Food Anxiety when Eating Out Scale

Cronbach’s alpha was computed to assess the internal consistency of the ‘Food Anxiety
when Eating Out’ scale. The overall Cronbach’s alpha was .960 which indicated that the
scale had excellent reliability.

The corrected item totals ranged from .373 to .827

(Appendix 15). The deletion of “worry about overeating/overindulging” and “worry about
religious food customs” when eating out would have improved the internal consistency of
the scale by 0.001. However, this increase in reliability was not substantial and the deletion
of these worry items would decrease the scale’s validity. Therefore, since the existing
Cronbach’s alpha of .960 represented excellent reliability, these items were not removed
from the scale.

5.7.2

Construct validity

The high alpha value achieved by the food anxiety when eating out scale (α=.960)
suggested good construct validity. A forced one factor solution also yielded a satisfactory
magnitude of explained difference of 50%. This indicated that the 27-item scale was
measuring a single construct and a total food anxiety when eating out score could be
ascertained.

5.8

Dimensions of Food Anxiety when Eating Out

Principal components analysis investigated whether food anxiety in a food service setting
was multi-dimensional and to identify whether food anxiety when eating out was composed
of similar underlying dimensions to those identified in food anxiety when food shopping.
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5.8.1

Principal Components Analysis

The underlying dimensions of food anxiety when eating out were identified using principal
components analysis, which was applied to the 27 five-point Likert scales in Question 29 of
the survey questionnaire (Appendix 7).

5.8.2

Suitability of the Data for Factor Analysis

The suitability of the data for factor analysis was assessed according to the criteria outlined
in section 3.6.4.2.1. The sample to be analyzed (n=490) was adequate and the number of
subjects exceeded the number of variables as per Kline (1987).

The correlation matrix produced during the first stage of the analysis (Appendix 16) was
examined and since the correlations generally exceeded 0.3, the matrix was deemed
suitable for factoring.

Bartlett’s Test of Sphericity was 8549.5 with an associated significance level of p<.001 and
the Kaiser-Meyer-Olkin (KMO) for the original matrix was 0.953. These results confirmed
that the data were appropriate for factor analysis.

5.8.3

Component Extraction

A four component solution emerged using only components with an eigenvalue greater than
1.00. These four components together accounted for 69% of the total variance (Table 5.8).
The scree plot did not coincide with the eigenvalue criterion. The plot depicted a relatively
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abrupt break after the second component suggesting that only the first two factors were
meaningful enough to be retained (Appendix 17). However, the four component solution
based on eigenvalues was deemed more appropriate as it appeared more interpretable.
Food issues that loaded on each of the four components appeared to share common
conceptual meaning while a two component solution seemed uninterpretable.

Factor Eigenvalue % of Total Variance Cumulative %
1
13.437
49.766
49.766
2
2.666
9.874
59.640
3
1.431
5.299
64.393
4
1.181
4.374
69.313
5
.927
3.434
72.747
Table 5.8

5.8.4

Statistics of the extracted components

Component Rotation

The four components were extracted and rotated to achieve final component loadings using
the direct oblimin oblique rotation method and Kaiser normalization.

Rotation is an

iterative process and the data converged in 12 iterations. The rotated matrix (pattern
matrix) is shown in Table 5.9. Loadings which did not exceed the absolute value of 0.3
were automatically omitted by the analysis.

The emerging four anxiety components suggested that the 27 items on the food anxiety
when eating out scale were measuring four distinct dimensions of the same construct – food
anxiety when eating out. This finding supported the acceptance of H1, that food anxiety is a
multidimensional construct. While some of the underlying dimensions of food anxiety
when eating out were comparable to those found in relation to food anxiety when food
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shopping, the underlying dimensions were not equivalent. This finding provided evidence
which supported the acceptance of the hypothesis that the experience of food anxiety is
heterogeneous across food purchase situations (H2).

Variables (n=26)
Genetically modified food
Irradiated foods
Drug residues in animal products
Pesticides
B.S.E.
Food additives
Animal welfare
The calorie content of food
The fat content of food
The salt content of food
The amount of cholesterol in food
The sugar content of food
The fibre content of food
The vitamin and mineral content of food
Overeating/overindulging
Imported foods
The freshness of food
Food safety and hygiene
That food is ‘what they say it is’
The reheating of food
Food poisoning
Religious food customs
Food being ‘organic’
Food being ‘fair trade’
That special diets are catered for
Buying Irish produce
The traceability of food
Table 5.9

1
.781
.758
.750
.695
.661
.647
.404

Components
2
3

4

.336

.905
.887
.853
.837
.817
.718
.682
-.416 .546

.458

.916
.822
.709
.653
.547

.381
.337
.377

.758
.542
.530
.527
.519
.418

Pattern matrix

Subsequently each of the four principal components were interpreted and assigned
appropriate names according to the food worry items correlated with them. All four
components are listed in Table 5.10 together with their associated variables, full component
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names and the computation of Cronbach’s alpha for each component.

Worry about

imported food when eating out did not correlate with any of the four components.

5.8.5
5.8.5.1

Component Labels
Technological Dimension of Food Anxiety when Eating Out

The technological dimension of food anxiety is similar to the (techno)ethical dimension of
food anxiety when food shopping. However there appears to be less emphasis on the
ethical issues related to food provisioning and consumption. The technological dimension
of food anxiety, when eating out, is concerned with the sophisticated technologies that
define modern food production. The technology of food has changed the relationships
within food provisioning.

Technology has enabled agriculture to overcome physical

restrictions and thus year round we can eat what pleases us. However, technology also
exploits the world’s natural resources and technological issues such as the genetic
manipulation of plants contribute to consumers’ distrust and growing anxiety.

5.8.5.2

Nutritional Dimension of Food Anxiety when Eating Out

The nutritional dimension of food anxiety when eating out reflects the nutritional
dimension of food anxiety when food shopping and is based on consumer concerns about
the nutrition and healthfulness of restaurant meals.

Rising incomes, the demand for

convenience and the growth in commercial food establishments has increased the
popularity of eating away from home. However, consumers are worried that the higher
eating out frequencies will result in adverse nutritional consequences.
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5.8.5.3

Food Integrity Dimension of Food Anxiety when Eating Out

The food integrity dimension of food anxiety is caused by consumer distrust of food safety
and hygiene practices and their worry in relation to their perception of the risk of foodborne illness due to errors in food handling when eating out. Food poisoning outbreaks are
well publicised and a substantial proportion of food poisoning is attributed to food service
establishments. Consumers expect high standards and their (micro)biological confidence is
a critical factor for the food service sector.

Component 1
Technological
dimension of
food anxiety
when eating out
Genetically
modified food

Component 2
Nutritional
dimension of
food anxiety when
eating out
Calorie content

Component 3
Food integrity
dimension of
food anxiety
when eating out
The freshness of
food

Component 4
Food trends
dimension of food
anxiety when
eating out
Religious food
customs

Food safety and
hygiene

Food being ‘organic’

Salt content
Amount of cholesterol in
food

That food is ‘what
they say it is’

Sugar content of food

The reheating of
food

Fat content
Irradiated food
Drug residues in
animal products
Pesticides
B.S.E.
Fibre content of food
Food additives

Food poisoning

Animal welfare

Vitamin and mineral
content of food

α =.946

Overeating/Overindulging
α=.926

Table 5.10

Food being ‘fair
trade’
That special diets are
catered for
Buying Irish
produce
The traceability of
food

α=.861

α=.858

The four dimensions of food anxiety when eating out
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5.8.5.4

Food Trends Dimension of Food Anxiety when Eating Out

The food trends dimension of food anxiety relates to anxiety motivated by consumer
concern to stay abreast of what is new and fashionable in the world of food. Many of the
food trends appear to be prompted by ethical worries related to modern food production.
Many of the ‘trends’ contained within this dimension are exploited by the restaurant
industry who use these as their unique selling benefit in luring customers through their
doors.

***

The technological, nutritional and food integrity dimensions of food anxiety when eating
out broadly represented the previous categorizations of food hazards reviewed in section
2.7. However, the food trends dimension showed that participants worry about food-related
issues extended beyond the perception of risk in accordance with research reviewed in
section 2.6.2.1. The issues that loaded on the food trends dimension were not a physical
risk to participants. Nonetheless, they caused them to worry. This finding corroborated
findings in section 5.5 and supported arguments concerning the distinction between anxiety
and risk perception (Section 2.6.2.1).

5.8.6

Reliability of the Food Anxiety Dimensions when Eating Out Subscales

Reliability coefficients were computed to assess each dimensions internal consistency so
that the subscales could be used in further analyses.
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Cronbach’s alpha for the technological dimension of food anxiety when eating out subscale
was .946 which represented excellent reliability. The item-total correlations ranged from
.643 to .896 (Appendix 18). The removal of the animal welfare item would have increased
the reliability of the scale to .951. Animal welfare could possibly have been moved to the
food trends dimension as this item also loaded highly on that component. However, since
the subscales overall Cronbach’s alpha was already excellent and considerably higher than
0.7, this item was allowed to remain on the technological anxiety subscale.

The nutritional dimension of food anxiety when eating out subscale had a Cronbach’s alpha
of .926. The inter-item correlations ranged between .508 and .821. The reliability of the
subscale would have benefited from the deletion of one of the items – worry about
overeating/overindulging. The deletion of this item would have increased Cronbach’s
alpha to .936. However, since there was no existing problem with the overall reliability of
the nutritional subscale, this item was not removed.

The food integrity dimension had a Cronbach’s alpha of .861. The corrected item-total
correlations ranged from .654 to .712. The reliability could not be improved by deleting
items on the subscale.

The food trends dimension of food anxiety when eating out scale had a Cronbach’s alpha of
.858. The corrected item-total correlations for the food trends dimension ranged from .433
to .733. The inter-item correlation for religious food customs item was quite low and
highlighted a potential problem. However, this item still correlated well with the subscale
overall with a correlation of .433. The deletion of this item from the subscale would have
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increased the reliability of this scale to .868. Nonetheless, given the existing acceptable
reliability of the scale and a reluctance to decrease the validity of the subscale, the religious
food customs worry item was retained.

5.8.7

Mean Food Anxiety when Eating Out Dimension Scores

Mean scores for each food anxiety when eating out dimensions were calculated. The mean
score of a dimension was calculated to be the average score for the variables within each
component. The mean scores could therefore range from 1 (not at all worried) to 5
(extremely worried).

For the 490 respondents, the mean score for the technological, nutritional and food trends
dimensions of food anxiety when eating out was 3 (moderately worried) while the mean
score for the food integrity dimension was 4 (very worried). Similar to food shopping,
respondents were most worried about microbiological related issues when eating out.

5.9

Summary of the Chapter

The results of the principal components analysis performed on the food anxiety when food
shopping scale showed that food anxiety when food shopping comprised five distinct
underlying dimensions – (techno)ethical, nutritional, (micro)biological, dietary restrictions
and food provenance. Principal components analysis of the food anxiety when eating out
scale showed that food anxiety when eating out comprised four underlying dimensions –
technological, nutritional, food integrity and food trends. These findings supported the
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acceptance of the hypothesis that food anxiety is a multi-dimensional construct (H1).
However, while some of the underlying dimensions of food anxiety when food shopping
were comparable to those of food anxiety when eating out, they were not equivalent. This
finding supported the acceptance of the hypothesis (H2) that the experience of food anxiety
is heterogeneous across food purchase situations.
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CHAPTER SIX

6

Food Choice Behaviour

This chapter establishes the relevance of this research into the phenomenon of food anxiety
to the food sector. The results of the Spearman’s Rank Order Correlations demonstrating
the relationship between consumer food anxiety and food choice behaviour when food
shopping and when eating out are presented and discussed.

6.1

Food Choice Behaviour when Food Shopping

Spearman’s Rank Order Correlations were carried out to investigate the relationship
between respondents’ food anxiety and food choice behaviour when food shopping
(Question Q26: Appendix 7). Initially, the relationships between total food anxiety when
food shopping, the five dimensions of food anxiety when food shopping and a number of
general food choice behaviours were tested. The results of these correlations are reported
in Table 6.1.

There were significant, small to medium, positive correlations (p<.01) between food
anxiety and the frequency with which consumers read food labels when food shopping. A
high level of food anxiety when food shopping was associated with greater frequency of
food product label reading.

This finding is not surprising as food labels provide
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information on many of the food-related issues that worry the consumer. Furthermore,
food labels facilitate consumers’ product comparisons and the making of healthy, wise food
choice decisions.

Analysis of Question 36 in the survey questionnaire (Appendix 7) showed that 75% of
respondents get their information on food from reading food labels. Furthermore, 60% of
respondents agreed that food labels do not provide sufficient information to the consumer
(Question 31: Appendix 7).

As Table 6.1 shows, there was a small but significant negative correlation (p<.01) between
respondents’ nutritional food anxiety when food shopping and the frequency with which
respondents allowed their mood to dictate their food purchases. Higher levels of nutritional
food anxiety were associated with lower frequencies of mood-dictated food purchases.
This finding suggested that respondents who worried about issues such as the fat and
calorie content of food were not likely to allow their mood to influence impulse food
purchases.
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Make a purchase decision
based on past experience

-.073 -.113*
-.056
-.081
-.118* -.173**
-.008
-.035
.035
-.036
-.048
-.011

Make a purchase decision
based on price

.418**
.318**
.462**
.240**
.221**
.340**

Purchase a food product
because of its flavour

Read food labels

Total Food Anxiety
(Techno)ethical Food Anxiety
Nutritional Food Anxiety
(Micro)biological Food Anxiety
Dietary Restrictions Anxiety
Food Provenance Anxiety

Let your mood dictate your
food purchase

When Food Shopping…

.005
-.008
.009
.035
-.022
-.057

.183**
.128**
.180**
.167**
.097*
.192**

* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)

Table 6.1 Spearman’s Rank Order Correlations between food anxiety and the
frequency of general food anxiety avoidance behaviours when food shopping

The total food anxiety when food shopping score and nutritional food anxiety when food
shopping score both correlated significantly (p<.01) and negatively with the frequency of
food product purchase due to flavour. High levels of overall food anxiety and nutritional
food anxiety when food shopping were related to low frequencies of flavour-driven food
purchases. Similar to the previous finding in relation to mood, it appeared that respondents
who worried about nutrition related food issues did not give food flavour priority in their
food choice decisions. This finding also indicated that the sensed characteristics of food
were not the most important factor affecting food choice for consumers experiencing food
anxiety in contrast with research reported in section 2.8.
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There were no significant correlations between food anxiety when food shopping and the
frequency of purchase decisions based on price. These results suggested that food choice
decisions influenced by food anxiety tended to be independent of price evaluations.

All five food anxiety dimensions when food shopping correlated significantly (p<.05) with
the making of purchase decisions based on past experience. Increased food anxiety was
associated with greater frequencies of purchases informed by past experience. Following
Frewer et al. (1994a; 1998) reviewed in section 2.6.2.2; lack of knowledge increases the
perceived risk of a food choice decision. Therefore, this finding suggested that respondents
experiencing food anxiety tended to retrieve knowledge of past experiences from their
memories when making food choice decisions.

This experience provided them with

previously developed perceptions about product quality or safety. This finding suggested
that anxious consumers are likely to reduce the complexity of a food choice decision by
calling on their prior experience of a food product or retailer. This supports the suggestion
in previous research (Conner & Armitage, 2002) that people prefer what they are used to
and also supports the supposition that food choice is complex and multi-determined
(Section 2.8).

Subsequently each of the five dimensions of food anxiety when food shopping were tested
against associated anxiety avoidance behaviour frequencies. (Techno)ethical food anxiety
when food shopping had significant, moderate to large, positive correlations with a number
of anxiety avoidance behaviours as can be seen in Table 6.2. Increased (techno)ethical
food anxiety was associated with greater frequencies of associated anxiety avoidance
behaviours.
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Frequency of Food Anxiety
Avoidance Behaviour
Purchase animal products labelled free
from drug residues
Purchase genetically modified food
Purchase irradiated food
Make a purchase based on animal
welfare considerations
Purchase foods that have been ‘fairly
traded’
Purchase food that has been
transported thousands of miles

(Techno)ethical Food
Anxiety when
Food Shopping
.548**

Total Food
Anxiety when
Food Shopping
.578**

-.076
-.050
.444**

-.001
.003
.391**

.476**

.451**

.113*

.086

* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)

Table 6.2 Spearman’s Rank Order Correlations between (techno)ethical food
anxiety and the frequency of (techno)ethical food anxiety avoidance behaviour when
food shopping

This finding suggested that (techno)ethical food anxiety influenced food choice decisions
concerning food products containing animal residues, fair trade products, products where
animal welfare considerations were called into question and food that has been transported
thousands of miles. These food anxiety avoidance behaviours clearly have an ethical
foundation. Interestingly, there were no significant correlations between (techno)ethical
food anxiety and the purchase frequencies of genetically modified and irradiated foods
suggesting that (techno)ethical food anxiety did not play a significant role in food choice
decisions concerning irradiated and genetically modified foods.

While respondents

experienced anxiety in response to these food technologies, their food choice behaviour
was not affected. This finding may be explained by Gaskell et al.’s (2003) suggestions in
relation to consumer ambivalence towards genetically modified foods reviewed in section
2.7.1. It may be the case that the perceived benefits and other attributes such as price and
availability make the purchase of genetically modified and irradiated foods attractive
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purchases.

Alternatively, the absence of a relationship between (techno)ethical food

anxiety and food choice behaviour may be due to Ireland’s positive attitude to GM foods
(Gaskell et al., 2003).

Nutritional food anxiety correlated significantly with a number of relevant anxiety
avoidance behaviours when food shopping as Table 6.3 shows. High nutritional food
anxiety was associated with more frequent purchases of low fat, low cholesterol, low
calorie, low additive, high vitamin and mineral and high fibre foods. High nutritional food
anxiety was also related to lower purchase frequency of high salt, high sugar and
processed/convenience foods. These correlations suggested that respondents’ nutritional
food anxiety significantly influenced their food choice behaviour when food shopping.

Frequency of Food Anxiety Avoidance
Behaviour
Purchase low fat foods
Purchase high salt foods
Purchase high sugar foods
Purchase foods low in cholesterol
Purchase foods high in vitamins and
minerals
Purchase low calorie foods
Purchase foods with high fibre content
Purchase foods low in additives
Purchase processed/convenience foods

Nutritional Food
Anxiety when
Food Shopping
.478**
-.203**
-.243**
.534**
.532**

Total Food Anxiety
when
Food Shopping
.370**
-.194**
-.217**
.489**
.522**

.469**
.465**
.431**
-.181**

.384**
.449**
.415**
-.171**

** Correlation is significant at the 0.01 level (2-tailed)

Table 6.3 Spearman’s Rank Order Correlations between nutritional food anxiety
and the frequency of nutritional anxiety avoidance behaviour when food shopping

(Micro)biological food anxiety when food shopping had significant, positive correlations
with purchase frequencies based on food safety and hygiene considerations and with

195

checking frequencies of the ‘use by’ or ‘best before’ date on food products as the results in
Table 6.4 demonstrate. High levels of (micro)biological food anxiety when food shopping
were evidently linked to greater frequency of (micro)biological food anxiety avoidance
behaviours. These findings suggested that (micro)biological food anxiety had a significant
impact on respondents’ food choice behaviour.

Frequency of Food Anxiety
Avoidance Behaviour

(Micro)biological Food
Anxiety when
Food Shopping

Total Food
Anxiety when
Food Shopping

.496**

.479**

.281**

.259**

Make a purchase based on food
safety and hygiene considerations
Check ‘best before’/‘use by’ date
before purchasing a food product

** Correlation is significant at the 0.01 level (2-tailed)

Table 6.4 Spearman’s Rank Order Correlations between (micro)biological food
anxiety and the frequency of (micro)biological anxiety avoidance behaviour when
food shopping

Significant correlations between dietary restrictions anxiety and the purchase frequencies of
‘special diet’ and religious customs compliant foods were recorded.

Elevated dietary

restrictions anxiety was associated with greater purchase frequency of these ‘special’ foods.
These correlations are shown in Table 6.5.

Frequency of Food Anxiety
Avoidance Behaviour

Dietary Restrictions
Anxiety when
Food Shopping

Total Food
Anxiety when
Food Shopping

.236**

.080

.428**

.242**

Purchase foods that comply with your
religious food customs
Purchase ‘special diet’ foods

** Correlation is significant at the 0.01 level (2-tailed)

Table 6.5 Spearman’s Rank Order Correlations between dietary restrictions
anxiety and the frequency of dietary restrictions anxiety avoidance behaviour when
food shopping
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Food provenance anxiety showed significant, moderate to high, positive correlations with
the food provenance anxiety avoidance behaviours listed.

The correlation results are

presented in Table 6.6. Higher levels of food provenance anxiety were linked to greater
frequency of traceable, Irish and organic food purchases.

Frequency of Food Anxiety Avoidance
Behaviour

Food Provenance
Total Food
Anxiety when
Anxiety when
Food Shopping Food Shopping

Purchase organic foods
Purchase Irish produce
Purchase food that is fully traceable

.427**
.509**
.547**

.377**
.390**
.489**

** Correlation is significant at the 0.01 level (2-tailed)

Table 6.6 Spearman’s Rank Order Correlations between food provenance anxiety
and the frequency of food provenance anxiety avoidance behaviour when food
shopping

6.2

Food Choice Behaviour when Eating Out

The results reported in section 6.1 suggested that, for the most part, respondents’ food
anxiety significantly affected their food choice behaviour when food shopping.

The

relationship between food anxiety and food choice behaviour when eating out was
subsequently investigated (Question 30: Appendix 7).

The relationships between food anxiety when eating out and some general food choice
behaviours were explored. The results of the Spearman’s Rank Order Correlations are
reported in Table 6.7. There were significant, small to medium, positive relationships
between total food anxiety when eating out; the four dimensions of food anxiety when
eating out; and the frequency with which menu item choices were based on past experience.
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It appeared that, similar to the findings in relation to food shopping, respondents
experiencing food anxiety tended to call on previous experience of a menu item to mediate

Total Food Anxiety
Technological Food Anxiety
Nutritional Food Anxiety
Food Integrity Anxiety
Food Trends Anxiety

.076
.064
.068
.043
.079

Get a look at what’s going on in
the kitchen

.288**
.265**
.176**
.345**
.195**

Select a menu item because of its
flavour

Choose a menu item based on the
price
Let your mood dictate what you
eat

When Eating Out…

Choose a menu item based on
past experience

their food choice behaviour.

-.014 .063
.034
-.030 .074
.043
-.065 -.070 -.002
.044 .158** .059
-.034 .011
.078

* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)

Table 6.7

Spearman’s Rank Order Correlations between food anxiety and food
anxiety avoidance behaviour frequencies when eating out

The correlations reported in Table 6.7 also show a significant, small, positive relationship
between respondents’ food integrity anxiety and the frequency with which they made menu
selections based on flavour considerations. Respondents who experienced food integrity
anxiety when eating out appeared to consider flavour important when choosing a restaurant
meal.

It may be the case in line with Rozin et al. (1986) that the psychological
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interpretation of the product’s flavour, as a result of its freshness and safety, have greater
influence on food choice than the actual physical flavour of the food itself (Section 2.8).

Subsequently, each of the four dimensions of food anxiety when eating out were tested for
relationships with relevant anxiety avoidance behaviours. The correlations in Table 6.8
demonstrate that respondents’ technological food anxiety when eating out was significantly
related to respondents’ efforts to allay technological anxiety. High technological anxiety
was associated with greater frequency of technological anxiety avoidance behaviours.
Respondents who experienced technological food anxiety were likely to ask about
technology-related food issues when eating out. In line with Ajzen (2001), people act in
accordance with their intentions so it is likely that asking about technology related issues
when eating out would lead to avoidance of affected foods in menu selections.

Frequency of Food Anxiety
Avoidance Behaviour
Ask about the drug residues in animal
products
Ask about the use of genetically
modified food in your meal
Ask about the use of irradiated food
Ask about the additives in your meal
Select a menu item based on animal
welfare considerations

Technological Food
Anxiety when
Eating Out
.409**

Total Food
Anxiety when
Eating Out
.423**

.379**

.393**

.373**
.331**
.317**

.397**
.362**
.363**

* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)

Table 6.8 Spearman’s Rank Order Correlations between technological food anxiety
and the frequency of technological food anxiety avoidance behaviour when eating out

Nutritional food anxiety correlated significantly with a number of nutritional anxiety
avoidance strategies. The correlations are recorded in Table 6.9.
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Interestingly, nutritional food anxiety appeared to have no significant effect on the
frequency with which respondents over-indulged, salted their meal or ordered dessert when
eating out. This result might be explained by the qualitative finding that eating out is
viewed as an occasion when consumers can ‘throw caution to the wind’ (PD5). However,
nutritional anxiety did impact on their decisions to opt for more nutritious, more healthful
menu items.

Frequency of Food Anxiety Avoidance
Behaviour
Order a low fat meal option
Over-eat or overindulge
Add additional salt to your meal
Order dessert
Order a meal low in cholesterol
Ask for no sauce on your meal or have
sauce served on the side
Select a menu item based on it’s vitamin
and mineral content
Order a low calorie meal
Select a menu item because of its fibre
content

Nutritional Food
Anxiety when
Eating Out
.552**
-.062
-.072
-.057
.530**
.277**

Total Food
Anxiety when
Eating Out
.401**
-.089
-.020
.052
.481**
.386**

.509**

.511**

.570**
.537**

.428**
.485**

* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)

Table 6.9 Spearman’s Rank Order Correlations between nutritional food anxiety
and the frequency of nutritional food anxiety avoidance behaviour when eating out
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Frequency of Food Anxiety Avoidance
Behaviour
Select a menu item based on considerations
of food safety and hygiene
Ask about the traceability of the ingredients
used in your meal
Inquire whether the food is what ‘they’ say
it is
Ask whether food has been reheated

Food Integrity
Anxiety when
Eating Out
.515**

Total Food
Anxiety when
Eating Out
.538**

.260**

.409**

.307**

.346**

.295**

.293**

* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)

Table 6.10 Spearman’s Rank Order Correlations between food integrity anxiety
and the frequency of food anxiety avoidance behaviour when eating out

Food integrity anxiety also appeared to significantly impact food choice behaviour when
eating out (Table 6.10). Heightened food integrity anxiety was associated with increased
frequency of food integrity assurance behaviours.

Respondents worried about food

freshness, safety and hygiene were likely to make food choices based on their food integrity
anxiety when eating out.

Spearman’s Rank Order Correlations recorded significant relationships between
respondents’ food trends anxiety when eating out and associated food trends anxiety
avoidance behaviours (Table 6.11). High levels of food trends anxiety among respondents
was associated with greater frequencies of anxiety avoidance behaviours.

Survey

respondents who worried about dietary restrictions; where their food was sourced from; and
about keeping up-to-date with the latest food trends were likely to seek out food service
premises and menu items that would assuage their food trends anxiety.
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Frequency of Food Anxiety Avoidance
Behaviour
Opt for a meal prepared with organic
ingredients
Ask whether the meal ingredients are Irish
Enquire about meal ingredients being ‘fair
trade’
Avoid a menu item for political reasons
Find a catering establishment that caters for
religious food customs
Find a catering establishment able to cater
for special diets

Food Trends
Anxiety when
Eating Out
.476**

Total Food
Anxiety when
Eating Out
.439**

.432**
.417**

.426**
.384**

.198**
.213**

.178**
.147**

.313**

.277**

* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)

Table 6.11 Spearman’s Rank Order Correlations between food trends anxiety and
the frequency of food anxiety avoidance behaviour when eating out

6.3

Summary of the Chapter

The results of the Spearman’s Rank Order Correlations showed that there were significant
correlations between food anxiety and food choice behaviour when food shopping and
when eating out. Where significant correlations existed, the frequency of food anxiety
avoidance behaviours increased as food anxiety increased. There were exceptions to this
pattern. (Techno)ethical food anxiety when food shopping was found to have no significant
influence on the purchase frequency of genetically modified and irradiated food products.
Furthermore, nutritional food anxiety when eating out did not prevent respondents from
overindulging, adding salt to their meal or ordering dessert.
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CHAPTER SEVEN

7

Market Segmentation

This chapter reports and discusses the findings of the cluster analyses which sought to
identify homogeneous groups of consumers with reference to their food anxiety both when
food shopping (H5) and when eating out (H6). The results of the Kruskal-Wallis Tests and
supplementary Mann-Whitney U Tests, which facilitated the appropriate labelling of the
clusters are presented.

7.1

Food Retail Market Segmentation

A two-stage cluster analysis approach, following the procedure explained in section 3.6.4.3,
was applied to the component scores extracted during the principal components analysis of
the food anxiety when food shopping scale. Hierarchical analysis provided an indication of
the appropriate number of clusters and the K-Means optimisation method derived the
solution.

7.1.1

Hierarchical Cluster Analysis

Hierarchical cluster analysis (between groups linkage with squared Euclidean distance) was
conducted. This technique provided an indication of the appropriate number of clusters that
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Irish food shoppers could be divided into based on their food anxieties when food
shopping.

The agglomeration schedule (Table 7.1) was inspected and the percentage differences in
coefficients between the final stages of the schedule were calculated (Table 7.2). The
appropriate number of clusters was suggested at the stage where there was a large increase
in the distance measure. As Table 7.2 illustrates, there was a substantial increase (19.12%)
in the value of the coefficients between stages 388 and 389. This increase suggested that a
three-cluster solution was appropriate. This three-cluster solution provided the greatest
difference between the clusters.

Cluster Combined
Stage Cluster First Appears
Stage Cluster 1 Cluster 2 Coefficients
Cluster 1
Cluster 2
381
1
4
9.274
377
383
382
17
69
10.176
380
384
383
1
23
10.802
381
385
384
17
120
11.591
382
386
385
1
77
12.530
383
387
386
17
479
13.289
384
387
387
1
17
13.597
385
388
388
1
19
14.147
387
389
389
1
149
16.850
388
390
390
1
156
19.510
389
0
Table 7.1

End segment of the agglomeration schedule
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Next
Stage
383
384
385
386
387
387
388
389
390
0

Stage Stage Percentage Difference in Number of
Coefficients
Clusters
383
384
7.30
8
384
385
7.49
7
385
386
6.06
6
386
387
2.32
5
387
388
4.05
4
388
389
19.12
3
389
390
15.79
2
Table 7.2

Percentage difference in coefficients between the final stages of the
agglomeration schedule

Figure 7.1 shows the component scores of the (techno)ethical dimension of food anxiety
when food shopping plotted against the dietary restrictions dimension of food anxiety when
food shopping. Each star, circle and triangle represents a respondent. While some overlap
between the clusters is evident, the three consumer clusters are clearly illustrated.

(Techno)ethical Dimension of Food Anxiety when Food
Shopping

3.00
Cluster 1
Cluster 2
Cluster 3

2.00

1.00

0.00

-1.00

-2.00

-3.00
-3.00

-2.00

-1.00

0.00

1.00

2.00

3.00

Dietary Restrictions Dimension of Food Anxiety when Food
Shopping

Figure 7.1

(Techno)ethical dimension of food anxiety component scores plotted
against dietary restrictions dimension component scores
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7.1.2

Non-Hierarchical K-means Cluster Analysis

Subsequently, K-means cluster analysis was performed on the three-cluster solution for 391
valid cases. See Appendix 19 for the initial cluster centres, iteration history and final
cluster centres.

7.1.3

Food Retail Market Consumer Segments

Irish food shoppers were grouped into three clusters respectively comprising 39% (Cluster
1), 42% (Cluster 2) and 19% (Cluster 3) as illustrated in Figure 7.2.

Cluster 1
Cluster 2
Cluster 3

Figure 7.2

Pie-chart showing segmentation of Irish food shoppers

The ANOVA F-Tests for the five dimensions (Table 7.3) indicated how well the food
anxiety dimensions helped discriminate between the three clusters. While all the dimension
factor scores were significant (p<.001) in differentiating the clusters, the ANOVA table
showed that the largest error was associated with the food provenance dimension. This
indicated that the food provenance dimension was the least helpful in forming and

206

differentiating the clusters. The dietary restrictions and (techno)ethical dimensions had the
lowest error and thus were the most helpful in differentiating the clusters.

(Techno)ethical Food Anxiety Factor Score
Nutritional Food Anxiety Factor Score
(Micro)biological Food Anxiety Factor Score
Dietary Restrictions Anxiety Factor Score
Food Provenance Anxiety Factor Score

Cluster
Mean df
Square
91.807 2
64.606 2
74.855 2
113.151 2
49.501 2

Error
F
Sig.
Mean
df
Square
.555
388 165.399 **
.662
388 97.570 **
.651
388 114.914 **
.379
388 298.918 **
.769
388 64.391 **
*p<.01, **p<.001

Table 7.3

7.1.4

ANOVA F-Tests

Food Anxiety Differences between the Clusters

A Kruskal-Wallis Test confirmed that there were statistically significant differences in total
food anxiety when food shopping between the three clusters [H(2)=271.669, p<.001]. Post
hoc Mann-Whitney U Tests investigated these differences. A Bonferroni correction was
applied and 0.02 was deemed the appropriate level of significance (.05/3). The findings are
illustrated in Figure 7.3.
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Total Food Anxiety when Food Shopping Mean Ranks

Figure 7.3

350
300
250
200
150
100
50
0
Cluster 1

Cluster 2

Cluster 3

Bar-chart showing the difference in total food anxiety when food
shopping between the food shopper clusters

Cluster 1 respondents (Mdn=68) experienced significantly less food anxiety when food
shopping than respondents in Cluster 2 (Mdn=98; U=62.5, p<.001, r=-0.9) and Cluster 3
(Mdn=103; U=131.5, p<.001, r=-0.8). There was no significant difference in total food
anxiety when food shopping between Cluster 2 and Cluster 3 (U=5226.5, p=.032, r=-0.1).

(Techno)ethical Food Anxiety
Nutritional Food Anxiety
(Micro)biological Food Anxiety
Dietary Restrictions Anxiety
Food Provenance Anxiety

H
df Sig.
233.936 2 **
174.363 2 **
189.441 2 **
185.174 2 **
184.267 2 **
*p<.01, **p<.001

Table 7.4 Kruskal-Wallis Tests showing the significant differences between the
clusters for the five dimensions of food anxiety when food shopping
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400
350

Food Anxiety Mean Ranks

300

(Techno)ethical Food Anxiety
Nutritional Food Anxiety
(Micro)biological Food Anxiety
Dietary Restrictions Anxiety
Food Provenance Anxiety

250
200
150
100
50
0
Cluster 1

Figure 7.4

Cluster 2

Cluster 3

Bar-chart showing the food anxiety dimension mean ranks for the three
consumer clusters

Kruskal-Wallis Tests supplemented by Mann-Whitney U Tests were also carried out to
explore the differences in anxiety scores between the three clusters for each of the five
dimensions of food anxiety when food shopping (Table 7.4). The Mann-Whitney U Tests
applied a Bonferroni correction which set the significance level at 0.02 (.05/3). The results
are illustrated in Figure 7.4.

There were significant differences between Cluster 1 and the other two clusters in relation
to the (techno)ethical dimension of food anxiety when food shopping [H(2)=236.522,
p<.001]. Cluster 1 respondents (Mdn=19) experienced significantly less (techno)ethical
food anxiety than Cluster 2 (Mdn=30; U=907, p<.001, r=-0.8) and Cluster 3 (Mdn=33;
U=520, p<.001, r=-0.7) respondents.

Cluster 3 respondents experienced significantly

greater (techno)ethical food anxiety than those in Cluster 2 (U=5050, p=.011, r=-0.2).
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Nutritional food anxiety when food shopping differed significantly between the three
clusters [H(2)=174.363, p<.001] as Figure 7.4 demonstrates.

Cluster 1 (Mdn=25)

experienced significantly less nutritional food anxiety when food shopping than Cluster 2
(Mdn=35; U=2143.5, p<.001, r=-0.7) and Cluster 3 (Mdn=34; U=1601.5, p<.001, r=-0.6).
There was no significant difference in nutritional food anxiety when food shopping
between Cluster 2 and Cluster 3 respondents (U=5987, p=.524, r=-0.04).

Figure 7.4 also illustrates that there were significant differences between the clusters in
terms of their (micro)biological food anxiety scores when food shopping [H(2)=189.441,
p<.001]. Cluster 1 respondents (Mdn=12) experienced significantly less (micro)biological
food anxiety when food shopping than respondents in Cluster 2 (Mdn=18; U=1877.5,
p<.001, r=-0.7) and Cluster 3 (Mdn=18; U=1379.5, p<.001, r=-0.6).

There was no

significant difference in (micro)biological food anxiety when food shopping between
Cluster 2 and Cluster 3 (U=5656.5, p=.191, r=-0.08).

Additionally, dietary restrictions anxiety when food shopping differed significantly
between the clusters [H(2)=185.174, p<.001]. Cluster 1 respondents (Mdn=3) experienced
significantly less dietary restrictions anxiety than Cluster 2 (Mdn=4; U=7385.5, p<.001, r=0.8) and Cluster 3 respondents (Mdn=7; U=197.5, p<.001, r=-0.8). There was also a
significant difference between Cluster 2 and Cluster 3 in dietary restrictions anxiety scores
(U=906, p<.001, r=-0.7).

Evidently, Cluster 3 respondents experienced significantly

greater dietary restrictions anxiety when food shopping than Cluster 2 respondents.
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Lastly, significant differences were apparent between the clusters in relation to food
provenance anxiety when food shopping [H(2)=163.127, p<.001]. Cluster 1 respondents
(Mdn=8) experienced significantly less food provenance anxiety when food shopping than
Cluster 2 (Mdn=11; U=3554, p<.001, r=-0.6) and Cluster 3 (Mdn=13; U=967.5, p<.001,
r=-0.7) respondents.

Cluster 2 respondents also differed significantly from Cluster 3

respondents in their food provenance anxiety scores when food shopping (U=4681.5,
p=.001, r=-0.2).

It was clear that Cluster 3 respondents (Mdn=13) experienced

significantly greater food provenance anxiety than Cluster 2 respondents (Mdn=11).

7.1.5

Labelling the Clusters

Subsequently the three clusters were assigned labels using the findings illustrated in Figure
7.4.

The food anxiety dimension mean ranks for Cluster 1, which represented 39% of the
sample (7.1.3), suggested that while consumers in this cluster experienced some worry in
relation to all five dimensions of food anxiety when food shopping, they were the least
worried of the three clusters. Thus, respondents in this cluster were labelled ‘Nonchalant
Consumers’. While ‘Nonchalant Consumers’ worried least overall, respondents within this
cluster were most worried about dietary restrictions issues as Figure 7.4 illustrates.
(Techno)ethical and (micro)biological food issues were the least of their worries when food
shopping.
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There were no significant differences in the total food anxiety experienced by the
respondents in Cluster 2 and Cluster 3 according to the results reported in section 7.1.4.
However, there were a number of significant differences between the two clusters on a
dimensional level.

Respondents in Cluster 3 had significantly greater anxiety in relation to the (techno)ethical
(U=5108, p=.017, r=-0.2), dietary restrictions (U=906, p<.001, r=-0.7) and food
provenance (U=4631, p=.001, r=-0.2) dimensions of food anxiety when food shopping than
respondents in Cluster 2. Therefore Cluster 3 consisted of ‘Anti-Modernist Circumspect
Consumers’. Respondents within this cluster worried most about drug residues, pesticides,
special dietary needs and where their food came from. The microbiological safety of their
food and the maintenance of a healthy balanced diet was less of a worry to them as the
results illustrated in Figure 7.4 demonstrate.

While there were no significant differences between Cluster 2 and Cluster 3 in relation to
the nutritional (U=5987, p=.524, r=-0.04) and (micro)biological (U=5657, p=.191, r=-0.08)
dimensions of food anxiety when food shopping, Cluster 2 had the highest mean ranks for
both of this dimensions.
Consumers’.

Therefore, this cluster was labelled ‘Health Conscientious

According to the mean ranks illustrated in Figure 7.4, it appeared that

respondents in this cluster were most worried about food hygiene and safety issues and
nutrition related food issues when food shopping.
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7.2

Food-Service Market Segmentation

Using the same procedure as in section 7.1, cluster analysis was applied to the component
scores extracted during the principal components analysis of the food anxiety when eating
out scale.

7.2.1

Hierarchical Cluster Analysis

A hierarchical cluster analysis (between-groups linkage with squared Euclidean distance)
was conducted to provide an indication of the appropriate number of clusters that Irish
diners could be divided into based on their experience of the four dimensions of food
anxiety when eating out.

An inspection of the agglomeration schedule (Table 7.5) and calculation of the percentage
differences between the stages (Table 7.6) suggested a three-cluster solution was optimal as
there was a sizeable jump (21.6%) in the value of the coefficients between stages 378 and
379.

Cluster Combined
Stage Cluster First Appears
Stage Cluster 1 Cluster 2 Coefficients
Next Stage
Cluster 1
Cluster 2
373
1
20
7.580
371
370
374
374
1
62
8.306
373
357
377
375
11
16
8.697
372
309
378
376
51
196
9.273
0
0
379
377
1
235
9.578
374
360
378
378
1
11
11.013
377
375
380
379
19
51
13.392
366
376
380
380
1
19
13.952
378
379
0
Table 7.5

End segment of the agglomeration schedule
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Stages Percentage Difference in Coefficients Number of clusters
373 374
9.58
8
374 375
4.71
7
375 376
6.62
6
376 377
3.29
5
377 378
14.98
4
378 379
21.60
3
379 380
4.18
2
Table 7.6

Percentage difference in coefficients between the stages

Figure 7.5 shows the component scores of the technological dimension of food anxiety
when eating out plotted against the food trends dimension of food anxiety when eating out.
Each star, circle and triangle represents a survey respondent. Despite the evident overlap,

Technological Dimension of Food Anxiety when Eating Out

the three consumer clusters are clearly illustrated.

3.00

Cluster 1
Cluster 2
Cluster 3

2.00

1.00

0.00

-1.00

-2.00

-3.00
-3.00

-2.00

-1.00

0.00

1.00

2.00

3.00

Food Trends Dimension of Food Anxiety when Eating Out

Figure 7.5 Technological dimension of food anxiety component scores plotted against
food trends dimension component scores
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7.2.2

Non-Hierarchical K-Means Cluster Analysis

K-Means cluster analysis was then performed on the three-cluster solution for 381 valid
cases. See Appendix 20 for the initial cluster centres, iteration history and final cluster
centres.

7.2.3

Food Service Market Consumer Segments

Irish diners were grouped into three clusters respectively comprising 33% (Cluster 1), 35%
(Cluster 2) and 32% (Cluster 3) as Figure 7.6 illustrates.

Cluster 1
Cluster 2
Cluster 3

Figure 7.6

Pie-chart showing the segmentation of Irish diners

The ANOVA F-Tests for the four dimensions (Table 7.7) indicated how well the food
anxiety dimensions helped discriminate between the three clusters. While all the dimension
factor scores are significant in differentiating the clusters, the ANOVA table showed that
the largest error was associated with the nutritional and food integrity dimensions. This
indicated that these two dimensions of food anxiety when eating out were the least helpful
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in forming and differentiating the clusters. Conversely, the technological and food trends
anxiety dimension scores were the most helpful.

Cluster
Mean
df
Square
Technological Food Anxiety Factor Score 101.362 2
Nutritional Food Anxiety Factor Score
77.584
2
Food Integrity Anxiety Factor Score
82.148
2
Food Trends Anxiety Factor Score
101.704 2

Error
Mean
df
Square
.469
378
.595
378
.571
378
.467
378

F

Sig.

216.132
130.439
143.955
217.698

**
**
**
**

*p<.01, **p<.001

Table 7.7

7.2.4

ANOVA F-Tests

Food Anxiety Differences between the Clusters

A Kruskal-Wallis Test verified the statistically significant differences in total food anxiety

Total Food Anxiety when Eating Out Mean Ranks

when eating out between the three clusters [H(2)=300.647, p<.001].

Figure 7.7

350
300
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200
150
100
50
0
Cluster 1

Cluster 2

Cluster 3

Bar-chart showing the difference in total food anxiety when eating out
between the diner clusters
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Post hoc Mann-Whitney U Tests further investigated these differences. A Bonferroni
correction was applied and the 0.02 level of significance was deemed appropriate (.05/3).
The results are illustrated in Figure 7.7. Cluster 3 (Mdn=104) experienced the greatest total
food anxiety when eating out and the food anxiety score for this cluster was significantly
greater than the scores for Cluster 1 (Mdn=84; U=1660.5, p<.001, r=-0.7) and Cluster 2
(Mdn=58; U=297.5, p<.001, r=-0.8). Cluster 1 and Cluster 2 also differed significantly
(U=0.000, WS=9045, p<.001, r=-0.9) in their food anxiety scores. Cluster 1 respondents
experienced significantly greater food anxiety when eating out than Cluster 2 respondents.

Kruskal-Wallis Tests supplemented by Mann-Whitney U Tests also explored the
differences in anxiety scores between the three clusters for each of the four dimensions of
food anxiety when eating out (Table 7.8).

Technological Food Anxiety
Nutritional Food Anxiety
Food Integrity Anxiety
Food Trends Anxiety

Chi-Square df Sig.
257.216
2 **
182.460
2 **
204.552
2 **
263.759
2 **
*p<.01, **p<.001

Table 7.8 Kruskal-Wallis Tests showing the significant differences between the
clusters for the four dimensions of food anxiety when eating out

The Mann-Whitney U Tests applied a Bonferroni correction which set the significance
level at 0.02 (.05/3) and the results of these post hoc tests are reported in Table 7.9.
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Cluster Differences
Technological Food Anxiety
1↔2
1↔3
2↔3
Nutritional Food Anxiety
1↔2
1↔3
2↔3
Food Integrity Anxiety
1↔2
1↔3
2↔3
Food Trends Anxiety
1↔2
1↔3
2↔3

U
428
4618
108
4334
2589
903
1713
4795
748
2690
840
205

p
**
**
**
**
**
**
**
**
**
**
**
**

r Median Difference
-0.8
-12
-0.3
+5
-0.9
+17
-0.4
-5
-0.6
+7
-0.8
+12
-0.7
-6
-0.3
+2
-0.8
+8
-0.6
-4
-0.8
+6
-0.8
+10
*p<.01, **p<.001

Table 7.9

Mann-Whitney U Tests showing the significant differences between the
clusters for the four dimensions of food anxiety when eating out

These findings showed that all three clusters were significantly different from each other, at
the p<.001 level of significance, for each of the four dimensions of food anxiety when
eating out. Cluster 3 experienced the greatest food anxiety in relation to each of the four
dimensions while Cluster 2 experienced the least food anxiety as Figure 7.8 illustrates.
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350
Technological Food Anxiety
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Nutritional Food Anxiety

Food Anxiety Mean Ranks

Food Integrity Anxiety
Food Trends Anxiety
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Figure 7.8

7.2.5

Cluster 2

Cluster 3

Bar-chart showing food anxiety dimension mean ranks for the three
diner clusters

Labelling the Clusters

The three clusters were subsequently assigned labels according to the level of food anxiety
they experienced when eating out which is illustrated in Figure 7.8.

While Cluster 2 respondents experienced some concern in relation to each of the four
dimensions of food anxiety when eating out, they were the least worried of the three
clusters. Therefore respondents in this cluster were labelled ‘Easygoing Diners’. While
‘Easygoing Diners’ experienced the least anxiety of all the clusters when eating out, they
were most worried about nutritional issues and least worried about technological food
issues.
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Cluster 3 respondents experienced the most food anxiety across all four dimensions when
eating out. Thus, respondents who were members of this cluster were labelled ‘Distressed
Diners’.

In contrast to ‘Easygoing Diners’, ‘Distressed Diners’ worried most about

nutritional and food trends issues. They were more worried about staying abreast of food
trends and the nutritional value of their meal than they were about genetically modified,
irradiated food and the microbiological safety of food when eating out.

Cluster 1 respondents’ level of food anxiety in relation to the four dimensions fell between
that of Cluster 2 and Cluster 3.

Cluster 1 consisted of ‘Apprehensive Diners’.

‘Apprehensive Diners’ were more worried about technological and food integrity issues
when eating out than they were about their meal’s nutritional value or the latest food trends.

***

The results of the cluster analyses and the subsequent Kruskal-Wallis and Mann-Whitney U
Tests suggested that using food anxiety as a tool for segmentation is an interesting
alternative to traditionally used segmentation variables. The consumer clusters identified
when food shopping and eating out were statistically differentiated on the basis of their
food anxiety. These findings constituted evidence of the capacity of food anxiety to
discriminate between various types of food shoppers and restaurant diners. Considering the
relationship between food anxiety and food choice behaviour identified in Chapter 6, these
findings also indicated that the clusters are differentiated as regards their food choice
behaviour, or more precisely, in the case of food anxiety, their food anxiety avoidance
behaviours. However, there was also homogeneity within the segments as regards their
220

food anxiety and therefore their food choice behaviour.

The consumer clusters were

measurable, substantial, accessible and actionable, in line with the market segmentation
feasibility criteria proposed by Kotler et al. (1999). This confirmed the efficiency and
utility of food-anxiety-based segmentation.

The shopper and diner clusters did not directly reflect previous market segments as no prior
research had grouped consumers according to their food anxiety. However, in both retail
and food-service contexts, comparisons could be made between the clusters identified
during this research and previous market segmentation.

For example, ‘Nonchalant

Consumers’ are likely to be considered “new type shoppers” in accordance with Boedeker
(1995) while the other two food retail clusters may be “traditional shoppers”. ‘Easygoing
Diners’ may well be “adventurous food seekers” in accordance with Yuksel and Yuksel
(2002, 2003) while ‘Apprehensive’ and ‘Distressed Diners’ may be classified as “healthy
food seekers” or “value seekers”.

7.3

Summary of the Chapter

This chapter explored the potential of food anxiety as a segmentation variable for
categorising food consumers.

The food retail market was segmented into three consumer clusters based on respondents’
food anxiety when food shopping. ‘Nonchalant Consumers’ (39%) experienced the least
food anxiety across all five dimensions. ‘Health Conscientious Consumers’ (42%) and
Anti-Modernist Circumspect Consumers’ (19%) were significantly more worried about
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food issues when food shopping. ‘Health Conscientious Consumers’ experienced greatest
worry on the nutritional and (micro)biological dimensions of food anxiety while ‘AntiModernist Circumspect Consumers’ were most worried about (techno)ethical, dietary
restrictions and food provenance issues.

The food service market was also segmented into three consumer clusters based on
respondents’ experience of food anxiety when eating out. ‘Easygoing Diners’ (33%) were
the least worried of the three clusters when eating out. ‘Apprehensive Diners’ (32%) were
significantly more worried about the issues on all four dimensions of food anxiety when
eating out and ‘Distressed Diners’ (35%) were the most worried.
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CHAPTER EIGHT

8

Antecedents of Food Anxiety

This chapter presents and discusses the quantitative findings relating to the antecedents of
food anxiety when food shopping and eating out. The results of the Kruskal-Wallis Tests,
Mann-Whitney U Tests and Spearman’s Rank Order Correlations exploring the relationship
between the hypothesised antecedents and food anxiety are reported.

The consumer

clusters identified in Chapter 7 are further described using the significant anxiety
antecedents.

8.1

Environmental Antecedents

The hypothesised environmental antecedents of food anxiety were gender (H7), age (H8),
marital status (H9), income (H10), education (H11), body mass index (H12),

food

responsibility (H13), the presence of children in the household (H14), experience of foodrelated illness (H15), the presence of high risk household members (H16) and living location
(H17).

8.1.1

Gender

Mann-Whitney U Tests were carried out to test for differences in food anxiety scores
between male and female respondents. The findings suggested that female respondents
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tended to experience significantly greater food anxiety than males when food shopping
(U=23931, p<.001, r=-0.2) and when eating out (U=25517, p=.032, r=-0.1).

This

supported previous research in section 2.6.1.1 concerning the gender effect on worry and
risk.

There was a greater magnitude of difference between the genders in the total food anxiety
respondents experienced when food shopping (r=-0.2) than when eating out (r=-0.1).
Previous research suggested that the magnitude of the gender difference in risk perception
depended on the types of risk in question (Section 2.6.1.1). Therefore it followed that the
dissimilarity in the magnitude of gender difference between food anxiety when food
shopping and food anxiety when eating out may be due to differences in the food anxiety
experienced.

This suggestion supported the principal components analyses results in

Chapter 5 which found that the dimensions of food anxiety when food shopping differed in
number and in nature from the dimensions of food anxiety when eating out.

The reduced magnitude of the gender differences in food anxiety when eating out suggested
that male respondents’ anxiety was more comparable to that of their female counterparts
when eating out; or vice versa. On the one hand, considering the literature reviewed in
2.6.1.1, this suggested that men perceived themselves as being more vulnerable, less
powerful and less in control in a food service setting than in a food retail setting.
Alternatively, female respondents may have perceived themselves as being less vulnerable
and more in control of the food issues behind their anxiety when eating out.
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Davidson and Freudenberg (1996) attributed the gender difference in risk perception to
men’s trust in institutions. Accordingly, the reduced magnitude of gender difference in
food anxiety when eating out may suggest that male respondents were on a par with female
respondents with respect to the trust they invested in food service operators. A Chi-Square
Test for Independence supported this suggestion and showed that males were not more
likely than females to trust in chefs, cooks and caterers (χ2=.116, df=4, p=.998). This
supported the suggestion that a shared level of trust in food service operators between male
and female respondents may have contributed towards the decreased magnitude of gender
difference in food anxiety scores when eating out.

A Chi-Square Test for Independence using Yates’s Continuity Correction showed a
significant relationship between gender and responsibility for food purchase for other
people (χ2=103.878, df=1, p<.001) which corroborated previous explanations that the
gender effect on risk perception and worry is due to women’s biological and social role in
society and their often greater responsibility for food provisioning and preparation (Section
2.6.1.1). Seventy-seven percent of respondents responsible for purchasing food for other
people were female.

Table 8.1 and Table 8.2 show the results of the Mann-Whitney U Tests for each of the
underlying dimensions of food anxiety when food shopping and when eating out.

225

Food Shopping

U

p

r

Difference in Medians

(Techno)ethical Food Anxiety 25371 * -0.1
Nutritional Food Anxiety
22980 ** -0.2
(Micro)biological
25063 ** -0.2

+2
+3
+1

Dietary Restrictions Anxiety
Food Provenance Anxiety

0
0

25589 *
27753

-0.1
-0.1

*p<.01, **p<.001

Table 8.1

Mann-Whitney U Test results showing the impact of gender on food
anxiety when food shopping

Female respondents reported experiencing significantly greater (techno)ethical, nutritional,
(micro)biological and dietary restrictions anxiety than male respondents when food
shopping (Table 8.1). This supported previous research reviewed in Section 2.6.1.1 which
maintained that women generally worried more about technology-related food issues and
‘natural’, lifestyle or nutrition-related food issues than men did. The magnitude of the
gender difference in the experience of food provenance anxiety was not significant
(p=.207).

Eating Out
Technological Anxiety
Nutritional Food Anxiety
Food Integrity Anxiety
Food Trends Anxiety

Table 8.2

U

p

27296
26952
26974
27716

r

Difference in Medians

-0.1
-0.1
-0.1
-0.1

+2
+1
+2
+1

Mann-Whitney U Test results showing the impact of gender on food
anxiety when eating out
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Figure 8.1

Line-chart showing difference in food anxiety mean ranks between the
genders when food shopping

On a dimensional level, the food anxiety mean ranks illustrated that the nature of female
food anxiety was the polar opposite of male food anxiety when food shopping (Figure 8.1).
Females experienced greatest food anxiety in relation to the nutritional dimension and least
food provenance anxiety.

Conversely, male respondents’ greatest worry when food

shopping was food provenance and they were least worried about nutritional food issues.
This indicated that men and women had considerably different priorities in relation to the
purchase of food in a retail setting and that their food anxiety when food shopping was not
homogeneous.

The results tabulated in Table 8.2 show that while the combined effect of gender on the
four food anxiety dimensions when eating out resulted in a significant overall gender
difference (p=.032), no significant gender differences were detected in relation to the four
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individual dimensions. Consequently, the profile differences in male and female food
anxiety were less distinct when eating out as Figure 8.2 illustrates.

Food Anxiety Mean Ranks

260

Technological Food Anxiety

Nutritional Food Anxiety

Food Integrity Anxiety

Food Trends Anxiety

250

240

230

220

210
Male

Female
Gender

Figure 8.2

Line-chart showing differences in food anxiety mean ranks between the
genders when eating out

Nonetheless, the primary female anxiety was nutrition-related, followed very closely by
food integrity anxiety. Men’s primary anxiety was in relation to food trends when eating
out followed closely by technological food anxiety. This finding suggested that the nature
of food anxiety experienced by men and women when eating out may be less important to
the food service industry than the degree to which men and women worry.

8.1.2

Age

Kruskal-Wallis Tests compared food anxiety scores for the three collapsed age categories.
Age significantly affected food anxiety scores when food shopping [H(2)=75.644, p<.001]
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and when eating out [H(2)=48.672, p<.001]. Post hoc Mann-Whitney U Tests explored the
differences in food anxiety between the age groups. A Bonferroni correction was applied.
Hence all effects were reported at a 0.02 level of significance (0.05/3).

Food Anxiety when…

Food Shopping

U
p
r
18-35 years ↔ 36-55 years 12064 ** -0.3
18-35 years ↔ 56 years plus 3879 ** -0.5
36-55 years ↔ 56 years plus 8074 ** -0.2

Difference in Medians
+13
+23
+10
**p<.001

Table 8.3

Post hoc Mann-Whitney U Tests showing food anxiety differences
between the age categories when food shopping

Food Anxiety when…

Eating Out

U
p
r
18-35 years ↔ 36-55 years
12662 ** -0.2
18-35 years ↔ 56 years plus 4765 ** -0.4
36-55 years ↔ 56 years plus 8513.5 ** -0.2

Difference in Medians
+11
+23.5
+12.5
**p<.001

Table 8.4

Post hoc Mann-Whitney U Tests showing food anxiety differences
between the age categories when eating out

There were significant differences in food anxiety between all three age groups when food
shopping (Table 8.3) and when eating out (Table 8.4). However the greatest magnitudes of
difference were between 18-35 year olds and those aged 56 years or more. This finding
was also reflected in results for each of the dimensions of food anxiety when food shopping
and eating out (Tables 8.5 and 8.6).
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Food Anxiety
when Food Shopping

(Techno)ethical Dimension
18-35 years ↔ 36-55 years
18-35 years ↔ 56 years plus
36-55 years ↔ 56 years plus
Nutritional Dimension
18-35 years ↔ 36-55 years
18-35 years ↔ 56 years plus
36-55 years ↔ 56 years plus
(Micro)biological Dimension
18-35 years ↔ 36-55 years
18-35 years ↔ 56 years plus
36-55 years ↔ 56 years plus
Dietary Restrictions Dimension
18-35 years ↔ 56 years plus
Food Provenance Dimension
18-35 years ↔ 36-55 years
18-35 years ↔ 56 years plus
36-55 years ↔ 56 years plus

Kruskal-Wallis
Tests

Post hoc
Mann-Whitney U
Tests

Difference
in
Medians

U

p

r

11905
4011
8573

**
**
**

-0.3
-0.5
-0.2

+3.5
+7.5
+4

12976
4750
8148

**
**
**

-0.2
-0.4
-0.2

+5
+9
+4

14072
5321
9182

**
**
*

-0.2
-0.4
-0.2

+1
+3
+2

7180

**

-0.2

+1

13974
5424
8805

**
**
**

-0.2
-0.4
-0.2

+1.5
+2.5
+1

H(2)=71.7**

H(2)=56.881**

H(2)=38.157**

H(2)=14.047**
H(2)=39.582**

*p<.01, **p<.001

Table 8.5

Kruskal-Wallis Tests showing food anxiety differences between the age
categories when food shopping
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Food Anxiety
when Eating Out

Technological Dimension
18-35 years ↔ 36-55 years
18-35 years ↔ 56 years plus
36-55 years ↔ 56 years plus
Nutritional Dimension
18-35 years ↔ 36-55 years
18-35 years ↔ 56 years plus
36-55 years ↔ 56 years plus
Food Integrity Dimension
18-35 years ↔ 36-55 years
18-35 years ↔ 56 years plus
Food Trends Dimension
18-35 years ↔ 36-55 years
18-35 years ↔ 56 years plus

Kruskal-Wallis
Tests

Post hoc
Mann-Whitney U
Tests

Difference
in
Medians

U

p

r

12878
5156
9128

**
**
*

-0.2
-0.4
-0.2

+5
+10
+5

14543
6186
9419

*
**
*

-0.2
-0.3
-0.2

+2
+2
+4

15151
6750

^^
**

-0.1
-0.2

+1
+3

13570
6567

**
**

-0.2
-0.3

+3
+5

H(2)=48.672**

H(2)=26.049**

H(2)=17.178**

H(2)=24.445**
^^p<.02, *p<.01, **p<.001

Table 8.6

Kruskal-Wallis Tests showing food anxiety differences between the age
categories when eating out

Jonckheere’s Tests revealed a significant trend in the data: as age increased, food anxiety
scores also increased when food shopping (J=53434, z=8.739, r=0.4) and when eating out
(J=48914.5, z=6.998, r=0.3).

This trend was confirmed for each of the underlying

dimensions of food anxiety both when food shopping and eating out (Table 8.7) and
supports previous research in section 2.6.1.2 relating to the amplificatory effect of age on
risk perception and worry.

Figure 8.3 suggests that while the level food anxiety experienced when food shopping
increased with age, the anxiety profile also changed. The results in Table 8.5 show that
there were significant differences in anxiety scores between all three age categories for four
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of the five dimensions of food anxiety when food shopping. However, only 18-35 and 56
plus age groups differed significantly in their experience of dietary restrictions anxiety.

Jonckheere’s Test

Food Anxiety when Food Shopping
(Techno)ethical Dimension
Nutritional Dimension
(Micro)biological Dimension
Dietary Restrictions Dimension
Food Provenance Dimension
Food Anxiety when Eating Out
Technological Dimension
Nutritional Dimension
Food Integrity Dimension
Food Trends Dimension

J

z

p

r

52962
51577
48875
44976
49247

8.465
7.641
6.068
3.768
6.284

**
**
**
**
**

0.4
0.3
0.3
0.2
0.3

48915
47302
45592
46944

6.998
5.100
4.094
4.889

**
**
**
**

0.3
0.2
0.2
0.2
**p<.001

Table 8.7 Results of the Jonckheere’s Tests for trends in the age category/food
anxiety data
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310

(Techno)ethical Food Anxiety
Nutritional Food Anxiety

Food Anxiety Mean Ranks

(Micro)biological Food Anxiety
290

Dietary Restrictions Anxiety
Food Provenance Anxiety

270
250
230
210
190
170
18-35 years

36-55 years

56 years plus

Age categories

Figure 8.3

Line-chart showing the differences in food anxiety mean ranks between
the genders when food shopping
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For the 18-35 age category their greatest anxiety when food shopping concerned dietary
restrictions and they worried least about (techno)ethical and nutritional food issues (Figure
8.3). This finding is unexpected since this age group had the least experience of foodrelated illness – only 39% of 18-35 year olds experienced food-related health issues while
71% of respondents over 56 years of age suffered from some type of food-related illness.
Lack of experience and unfamiliarity with dietary restrictions due to age may explain the
18-35 year olds heightened dietary restrictions anxiety when food shopping.

The 36-55 year olds experienced more (techno)ethical and food provenance anxiety than
other anxiety types when food shopping and least dietary restrictions anxiety. In complete
opposition to the 18-35 age group, the 56 years plus age category experienced greatest
anxiety in relation to (techno)ethical and nutritional food issues when food shopping and
least dietary restrictions anxiety. This finding contradicted evidence in the literature that
older individuals were less likely to be concerned about technical food risks and more
likely to be most worried about ‘lifestyle’ food issues (Roosen et al., 2004). Furthermore,
given that 70% of this age category experienced food-related illness it was unexpected that
dietary restrictions anxiety would be the least of their worries. This may indicate that older
respondents do not adhere to dietary regimes and may believe that the damage is already
done. Alternatively they may feel that they are sufficiently knowledgeable and in control
of what they should be eating and therefore do not worry about their special dietary needs.

The changing profile of food anxiety with age was also evident when eating out (Figure
8.4). Respondents aged 18-35 years experienced greatest anxiety in relation to the food
integrity dimension and least anxiety in relation to the technological dimension when eating
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out. Food trends were of greatest concern to 36-55 year olds. Respondents aged 56 years
and older experienced greatest anxiety in relation to technological and nutritional issues
which reflected this age category’s food anxiety when food shopping.
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Nutritional Food Anxiety

Food Integrity Dimension

Food Trends Dimension
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36-55 years
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Figure 8.4

Line-chart showing the differences in food anxiety mean ranks between
the age categories when eating out

Table 8.6 shows that for the technological and nutritional dimensions of food anxiety when
eating out, there were significant differences between all three groups. However, there
were no significant differences between the 36-55 year olds and the 56 years plus age
category in food integrity and food trends anxiety scores.
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8.1.3

Marital Status

Food anxiety scores for the three collapsed marital status categories were compared using
Kruskal-Wallis Tests.

Marital status significantly affected food anxiety when food

shopping [H(2)=56.513, p<.001] and when eating out [H(2)=25.759, p<.001]. Post-hoc
Mann-Whitney U Tests applied a Bonferroni correction. All effects were reported at a 0.02
level of significance (.05/3).

Food Anxiety when…

Food Shopping

U
p
r
Single ↔ Married
14911 ** -0.3
Single ↔ Once Married
1355.5 ** -0.4
Married ↔ Once Married 4409.5 ** -0.2

Difference in Medians
+12
+22.5
+10.5
**p<.001

Table 8.8

Post hoc Mann-Whitney U Tests showing the impact of marital status on
food anxiety when food shopping

There were significant differences in food anxiety between respondents within all three
marital status categories when food shopping as Table 8.8 shows. The greatest differences
in food anxiety when food shopping were between single respondents and once married
respondents (r=-0.4).

Food Anxiety when…

Eating Out

U
p
r
Single ↔ Married
17069 ** -0.2
Single ↔ Once Married 1756.5 ** -0.3

Difference in Medians
+8
+20
**p<.001

Table 8.9

Significant post hoc Mann-Whitney U Tests showing the impact of
marital status on food anxiety when eating out
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Table 8.10 shows that when food shopping there were significant differences in food
anxiety between all three marital status categories for the (techno)ethical, (micro)biological
and food provenance dimensions. For the nutritional dimension there was no significant
difference between married and once married respondents. There was also no significant
difference between single and married respondents on the dietary restrictions dimension of
food anxiety.

Food Anxiety
when Food Shopping

(Techno)ethical Dimension
Single ↔ Married
Single ↔ Once married
Married ↔ Once married
Nutritional Dimension
Single ↔ Married
Single ↔ Once married
(Micro)biological Dimension
Single ↔ Married
Single ↔ Once married
Married ↔ Once married
Dietary Restrictions Dimension
Single ↔ Once married
Married ↔ Once married
Food Provenance Dimension
Single ↔ Married
Single ↔ Once married
Married ↔ Once married

Kruskal-Wallis
Tests

Post hoc
Mann-Whitney U
Tests

Difference
in
Medians

U

p

r

16669
1497
4119

**
**
**

-0.2
-0.4
-0.2

+3
+8
+5

14291
1860

**
**

-0.3
-0.3

+6
+8

17063
1512
4097

**
**
**

-0.2
-0.4
-0.2

+1
+4.5
+3.5

2184
4833

**
*

-0.3
-0.1

+2
+2

18056
1747
4180

**
**
**

-0.2
-0.4
-0.2

+2
+4
+2

H(2)=43.604**

H(2)=49.176**

H(2)=41.514**

H(2)=14.279**

H(2)=31.950**

*p<.01, **p<.001

Table 8.10

Kruskal-Wallis Tests showing significant food anxiety differences
between marital status categories when food shopping

Figure 8.5 suggests that a person’s food anxiety changes according to their situation in life.
As respondents progressed from being single through to married life and divorce or
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widowhood; their food anxiety increased.

This finding reflects the life-phase effect

discussed in relation to the amplificatory age effect on risk perception and worry in section
2.6.1.2.

330

(Techno)ethical Food Anxiety
Nutritional Food Anxiety

310

(Micro)biological Food Anxiety

Food Anxiety Mean Ranks

Dietary Restrictions Anxiety
290
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Figure 8.5

Line-chart showing the differences in food anxiety mean ranks according
to marital status when food shopping

Figure 8.5 also illustrates that single respondents were most concerned about dietary
restrictions anxiety when food shopping and were least concerned about nutritional food
anxiety. This followed the finding in the previous section regarding 18-35 year olds
greatest worry being related to dietary restrictions when food shopping as the majority of
singletons (72%) belonged to the youngest age category. There was a significant
relationship between age and marital status (χ2=152.106, df=4, p<.001). While the majority
of married respondents (54%) were aged 36-55 years, the findings suggested that married
respondents were most worried about nutritional food issues, which contrasted findings
related specifically to 36-55 year olds in section 8.1.2. Once married respondents, the
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majority of whom were aged over 56 years (52%), tended to experience greatest
(techno)ethical, (micro)biological and food provenance anxiety when food shopping. This
finding in relation to once married respondents reflected the oldest age category’s elevated
(techno)ethical food anxiety when food shopping in section 8.1.2 but differed in terms of
older respondents greater nutritional food anxiety when food shopping.

There were also significant differences in food anxiety between the marital status categories
when eating out as the results presented in Table 8.11 demonstrate. Notably, the significant
differences recorded were between single respondents and married or once married
respondents. There were no significant differences between married respondents and once
married respondents for any of the four dimensions of food anxiety when eating out.
Similar to when food shopping the greatest magnitude of food anxiety difference when
eating out was between single and once married respondents (r=-0.3) for the technological,
food integrity and food trends dimensions. The only recorded difference for the nutritional
dimension when eating out was between single and married respondents.
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Food Anxiety
when Eating Out

Technological Dimension
Single ↔ Married
Single ↔ Once married
Nutritional Dimension
Single ↔ Married
Food Integrity Dimension
Single ↔ Married
Single ↔ Once married
Food Trends Dimension
Single ↔ Married
Single ↔ Once married

Kruskal-Wallis
Tests

Post hoc
Mann-Whitney U
Tests

Difference
in
Medians

U

p

r

18381
2278

**
**

-0.2
-0.2

+2
+8

17241

**

-0.2

+4

17976
14891

**
**

-0.2
-0.3

+1
+2

17936
2414

**
*

-0.2
-0.2

+3
+5

H(2)=18.090**

H(2)=18.020**
H(2)=21.168**

H(2)=17.844**
*p<.01, **p<.001

Table 8.11
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Food Anxiety Mean Ranks

310
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Kruskal-Wallis Tests showing significant food anxiety differences
between marital status categories when eating out
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Figure 8.6

The impact of marital status on food anxiety mean ranks when eating out
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Single respondents’ experience of food anxiety on a dimensional level was less distinct
when eating out than when food shopping. They appeared to be almost equally ‘least
worried’ on all four dimensions. Married respondents appeared to be marginally more
concerned about nutritional food issues when eating out. Interestingly, married respondents
experienced the greatest nutritional food anxiety of all three age categories when eating out.
Once married respondents experienced most technological and food integrity anxiety and
they also had the highest score on the food trends dimension when eating out.

As

previously mentioned, marital status is related to age so this high level of food trends
anxiety may be due to older respondents’ preference for familiar food which may fuel their
food trends anxiety when eating out.

8.1.4

Income

Kruskal-Wallis Tests explored the effect of income on food anxiety scores.

Income

significantly affected food anxiety when food shopping [H(3)=25.982, p<.001] and when
eating out [H(3)=24.384, p<.001].

Post hoc Mann-Whitney U Tests explored the

differences in food anxiety due to income. A Bonferroni correction was applied. Therefore
effects are reported at a 0.008 level of significance (.05/6).

A series of Jonckheere’s Tests (Table 8.12) identified a significant trend in the data: as
income increased, food anxiety decreased.

240

Jonckheere’s Test

Food Anxiety when Food Shopping
(Techno)ethical Dimension
(Micro)biological Dimension
Dietary Restrictions Dimension
Food Provenance Dimension
Food Anxiety when Eating Out
Technological Dimension
Food Integrity Dimension
Food Trends Dimension

J
30708
29184
30869
31888
30975
29492
30746
32177
32353

z
-4.874
-5.836
-4.802
-4.194
-4.723
-4.862
-4.854
-3.966
-3.848

p
**
**
**
**
**
**
**
**
**

r
-0.2
-0.3
-0.2
-0.2
-0.2
-0.2
-0.2
-0.2
-0.2
**p<.001

Table 8.12 Results of the Jonckheere’s Tests for trends in the BMI/Food Anxiety
data

This finding supports research cited in section 2.6.1.4 relating to high earners perceptions
of the world as being less risky and lower income individuals’ greater concern in relation to
food risk.

Table 8.13 shows the results of the Kruskal-Wallis and follow-up Mann-Whitney U Tests
conducted in relation to the income effect on food anxiety when food shopping. Income
had a significant impact on all the dimensions of food anxiety when food shopping with the
exception of the nutritional dimension. The greatest magnitude of difference in food
anxiety was between those earning less than €14,999 and those earning greater than
€35,000.
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Food Anxiety
when Food Shopping

Kruskal-Wallis
Tests

Total Food Anxiety
<€14,999 ↔ €35,000-€74,999
<€14,999 ↔ >€75,000
€15,000-€34,999 ↔ €35,000-€74,999
€15,000-€34,999 ↔ >€75,000
(Techno)ethical Dimension
<€14,999 ↔ €35,000-€74,999
< €14,999 ↔ >€75,000
€15,000-€34,999 ↔ €35,000-€74,999
€15,000-€34,999 ↔ >€75,000
(Micro)biological Dimension
<€14,999 ↔ €35,000-€74,999
<€14,999 ↔ >€75,000
€15,000-€34,999 ↔ >€75,000
Dietary Restrictions
<€14,999 ↔ €35,000-€74,999
<€14,999 ↔ >€75,000
Food Provenance Dimension
<€14,999 ↔ €35,000-€74,999
<€14,999 ↔ >€75,000
€15,000-€34,999 ↔ €35,000-€74,999
€15,000-€34,999 ↔ >€75,000

H(3)=25.982**

Post hoc
Mann-Whitney
U Tests

Difference
in
Medians

U

p

r

3733
1802
9343
4417

**
**
**
^^

-0.3
-0.3
-0.2
-0.2

-14
-17
-7.5
-10.5

3453
1659
8780
4211

**
**
**
**

-0.3
-0.3
-0.2
-0.2

-6
-6
-3
-3

3790
1699
4501

** -0.2
** -0.3
^^ -0.2

-3
-4
-2

3700
1775

** -0.3
** -0.3

-2
-2

3515
1759
9618
4648

**
**
^^
^^

-3
-3
-1
-1

H(3)=35.401**

H(3)=23.744**

H(3)=21.800**

H(3)=27.094**
-0.3
-0.3
-0.2
-0.2

^^p<.008, **p<.001

Table 8.13

Significant Kruskal-Wallis and post hoc Mann-Whitney U Tests showing
the impact of income on food anxiety when food shopping

Figure 8.7 illustrates the income effect on food anxiety when food shopping. The trend
identified by the Jonckheere’s Tests is clearly illustrated: the level of anxiety experienced
decreases as respondents’ income increases. As income increases the profile of the food
anxiety also changes. For the lowest earning respondents, their greatest concern was in
relation to the (techno)ethical dimension of food anxiety when food shopping.
Respondents earning €15,000-€34,999 were also most concerned about (techno)ethical
food issues but the mean ranks suggest that food provenance was also high on their agenda.
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For those earning €35,000-€74,999 their greatest anxiety was in relation to the
(micro)biological dimension followed by dietary restrictions and food provenance anxiety.
Dietary restrictions anxiety was top of the agenda for those earning more than €75,000 with
food provenance anxiety coming in a close second.

(Techno)ethical Food Anxiety

330

Nutritional Food Anxiety

Food Anxiety Mean Ranks

310

(Micro)biological Food Anxiety
Dietary Restrictions Anxiety

290

Food Provenance Anxiety

270
250
230
210
190
170
Less than €14,999

€15,000-€34,999

€35,000-€74,999

€75,000 plus

Income level

Figure 8.7 The impact of income on food anxiety mean ranks when food shopping

When eating out there were also significant differences in food anxiety between low
earners and high earners for three of the four dimensions of food anxiety (Table 8.14).
Similar to findings in relation to food shopping, income had no effect on nutritional food
anxiety when eating out.
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Food Anxiety
when Eating Out

Kruskal-Wallis
Tests

Total Food Anxiety
<€14,999 ↔ €35,000-€74,999
<€14,999 ↔ >€75,000
€15,000-€34,999 ↔ €35,000-€74,999
€15,000-€34,999 ↔ >€75,000
Technological Dimension
<€14,999 ↔ €35,000-€74,999
<€14,999 ↔ >€75,000
€15,000-€34,999 ↔ €35,000-€74,999
€15,000-€34,999 ↔ >€75,000
Food Integrity Dimension
<€14,999 ↔ €35,000-€74,999
<€14,999 ↔ >€75,000
Food Trends Dimension
<€14,999 ↔ >€75,000
€15,000-€34,999 ↔ >€75,000

H(3)=24.384**

Post hoc
Mann-Whitney
U Tests

Difference
in
Medians

U

p

r

3626
1582
9517
4171

**
**
^^
**

-0.2
-0.3
-0.2
-0.2

-17.5
-19
-12
-13.5

4104
1813
9444
4190

^^
**
^^
**

-0.2
-0.3
-0.2
-0.2

-4
-7
-3
-6

4129
1950

** -0.2
^^ -0.3

-3
-3

1897
4639

** -0.3
^^ -0.2

-3
-2

H(3)=23.921**

H(3)=16.720**

H(3)=14.477*
^^p<.008, **p<.001

Table 8.14

Significant Kruskal-Wallis and post hoc Mann-Whitney U Tests showing
the impact of income on food anxiety when eating out

Figure 8.8 illustrates the food anxiety mean ranks for the different income categories when
eating out. Food anxiety when eating out decreased with increased respondent income,
consistent with the Jonckheere’s Test results. The lowest earning respondents experienced
relatively equal levels of concern in relation to the technological, food integrity and food
trends dimension. As income increased the profile of the anxiety experienced changed and
some dimensions caused more worry than others. For those earning €15,000-€34,999, the
technological dimension of anxiety was the primary concern. For respondents earning
€35,000-€74,999 the primary worries were in relation to nutritional food issues and food
trends. Respondents earning greater than €75,000 experienced greatest anxiety in relation to
the nutritional and food integrity dimensions.
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Figure 8.8

8.1.5

The impact of income on food anxiety mean ranks when eating out

Education

Education significantly affected food anxiety scores both when food shopping
[H(4)=48.137, p<.001] and when eating out [H(4)=39.890, p<.001]. Jonckheere’s Tests
identified a significant trend in the data: as educational achievement increased, food anxiety
decreased as the results in Table 8.15 indicate.
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Jonckheere’s Test

Food Anxiety when Food Shopping
(Techno)ethical Dimension
Nutritional Dimension
(Micro)biological Dimension
Dietary Restrictions Dimension
Food Provenance Dimension
Food Anxiety when Eating Out
Technological Dimension
Nutritional Dimension
Food Integrity Dimension
Food Trends Dimension

J
33110
33083
38606
33691
33819
34775
33049
33853
39585
35893
35275

z
-7.055
-7.077
-3.868
-6.758
-6.740
-6.108
-6.383
-6.627
-3.299
-5.457
-5.806

p
**
**
**
**
**
**
**
**
**
**
**

r
-0.3
-0.3
-0.2
-0.3
-0.3
-0.3
-0.3
-0.3
-0.2
-0.2
-0.3
**p<.001

Table 8.15

Results of the Jonckheere’s Tests for trends in the education level/food
anxiety data

These findings confirm the findings of previous research relating to the lower worry and
perceived risk of more highly educated individuals, reviewed in section 2.6.1.5.

Follow-up Mann-Whitney U Tests were conducted to explore the differences in food
anxiety between respondents of varying educational levels. A Bonferroni correction was
applied and 0.005 was deemed an appropriate level of significance (.05/10).

Table 8.16 shows that there were a number of significant differences in food anxiety when
food shopping between respondents of varying educational backgrounds. Generally less
educated respondents experienced significantly more food anxiety when food shopping
than well educated respondents. Education significantly affected all five dimensions of
food anxiety when food shopping.
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Figure 8.9 illustrates the impact of education on food anxiety when food shopping.
Consistent with the findings of the Jonckheere’s Tests, food anxiety appears to decrease
with increased education. The profile of the food anxiety experienced appears also to
change with increased education.

Primary educated respondents experience greatest

(techno)ethical and food provenance anxiety when food shopping.

Respondents who

terminated their formal education after their Junior Certificate experienced most anxiety in
relation to the (micro)biological dimension followed closely by the technological
dimension. Individuals who completed their Leaving Certificate appeared to worry most
about dietary restrictions issues followed by (micro)biological issues. Third-level nondegree educated respondents experienced greatest anxiety in relation to the nutritional and
food provenance dimensions.

Despite experiencing the least food anxiety when food

shopping of all the groups, those who achieved a third-level degree or higher were most
concerned about nutritional food issues.
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Food Anxiety
when Food Shopping

Total Food Anxiety
Primary ↔ Leaving Certificate
Primary ↔ Third level non-degree
Primary ↔ Third level degree or higher
Junior Cert. ↔ Third level non-degree
Junior Cert. ↔ Third level degree or
higher
Leaving Cert. ↔ Third level degree or
higher
(Techno)ethical Dimension
Primary ↔ Leaving Certificate
Primary ↔ Third level non-degree
Primary ↔ Third level degree or higher
Junior Cert. ↔ Third level non-degree
Junior Cert. ↔ Third level degree or
higher
Leaving Cert. ↔ Third level degree or
higher
Nutritional Dimension
Primary ↔ Third level degree or higher
Junior Cert. ↔ Third level degree or
higher
(Micro)biological Dimension
Primary ↔ Third level non-degree
Primary ↔ Third level degree or higher
Junior Cert. ↔ Third level non-degree
Junior Cert. ↔ Third level degree or
higher
Leaving Cert. ↔ Third level degree or
higher
Dietary Restrictions Dimension
Primary ↔ Third level non-degree
Primary ↔ Third level degree or higher
Junior Cert. ↔ Third level non-degree
Junior Cert. ↔ Third level degree or
higher
Leaving Cert. ↔ Third level nondegree
Leaving Cert. ↔ Third level degree or
higher

Kruskal-Wallis
Tests

Post hoc
Mann-Whitney
U Tests

Difference
in Medians

U

p

r

1493
1685
1272
3804
2644

^^
**
**
**
**

-0.3
-0.3
-0.7
-0.3
-0.4

-5
-15
-24
-10
-19

4424

**

-0.3

-19

1502
1697
1215
3951
2873

^^
**
**
**
**

-0.2
-0.3
-0.4
-0.2
-0.3

-3
-4
-7
-5
-8

4387

**

-0.3

-4

1729
3559

^^
**

-0.2
-0.2

-8
-6

1837
1464
3486
2759

**
**
**
**

-0.3
-0.3
-0.2
-0.4

-3
-5
-2
-4

4487

**

-0.2

-3

1739
1310
3976
3048

**
**
**
**

-0.3
-0.4
-0.2
-0.3

-2
-3
-2
-3

5572

^^

-0.2

0

4162

**

-0.3

-1

H(4)=48.137**

H(4)=44.758**

H(4)=15.413*

H(4)=43.37**

H(4)=43.37**

^^p<.005, *p<.01, **p<.001

Table 8.16

Significant Kruskal-Wallis and post hoc Mann-Whitney U Tests showing
the impact of education on food anxiety when food shopping
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Food Anxiety
when Food Shopping

Food Provenance Dimension
Primary ↔ Leaving Certificate
Primary ↔ Third level non-degree
Primary ↔ Third level degree or
higher
Junior Cert. ↔ Third level non-degree
Junior Cert. ↔ Third level degree or
higher
Leaving Cert. ↔ Third level degree or
higher
Third level non-degree ↔ Third level
degree or higher

Kruskal-Wallis
Tests

Post hoc
Mann-Whitney U
Tests

Difference
in Medians

U

p

r

1535
1871
1232

*
**
**

-0.2
-0.2
-0.4

-3
-3
-4

4248
2764

^^
**

-0.2
-0.4

-2
-3

4784

^^

-0.2

-1

6354

^^

-0.2

0

H(4)=40.782**

^^p<.005, *p<.01, **p<.001

Table 8.16 (continued) Significant Kruskal-Wallis and post hoc Mann-Whitney U
Tests showing the impact of education on food anxiety when food shopping
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Figure 8.9

The impact of education on food anxiety mean ranks when food
shopping

When eating out there were similar differences in food anxiety between the different
educational levels. Less educated respondents experienced significantly more food anxiety
than well educated respondents for all four dimensions of food anxiety when eating out
(Table 8.17).

Figure 8.10 illustrates the effect of education on food anxiety when eating out. While the
mean ranks suggest that primary educated respondents experience less technological,
nutritional and food integrity anxiety when eating out than those educated to Junior
Certificate level, Mann-Whitney U Tests showed no significant differences between these
250

two groups (Table 8.17) . The general trend towards decreased anxiety with increased
education is clearly illustrated.

The changing profile of food anxiety with education is also evident. Primary educated
respondents experienced greatest anxiety in relation to the food trends and technological
dimensions when eating out. Both Junior and Leaving Certificate educated respondents
had greatest concern in relation to technological issues followed by food integrity and food
trends. Respondents who did not obtain a third-level education were least concerned about
nutritional food issues when eating out. In contrast, third-level educated respondents had
nutritional food issues high on their agenda when eating out.
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Food Anxiety
when Eating Out

Kruskal-Wallis
Tests

Total Food Anxiety
Primary ↔ Third level degree or higher
Junior Cert. ↔ Third level non-degree
Junior Cert. ↔ Third level degree or
higher
Leaving Cert. ↔ Third level degree or
higher
Third level non-degree ↔ Third level
degree or higher
Technological Dimension
Primary ↔ Third level degree or higher
Junior Cert. ↔ Third level non-degree
Junior Cert. ↔ Third level degree or
higher
Leaving Cert. ↔ Third level nondegree
Third level non-degree ↔ Third level
degree or higher
Nutritional Dimension
Junior Cert. ↔ Third level degree or
higher
Food Integrity Dimension
Junior Cert. ↔ Third level non-degree
Junior Cert. ↔ Third level degree or
higher
Leaving Cert. ↔ Third level degree or
higher
Food Trends Dimension
Primary ↔ Third level degree or
higher
Junior Cert. ↔ Third level non-degree
Junior Cert. ↔ Third level degree or
higher
Leaving Cert. ↔ Third level degree or
higher

H(4)=39.890**

Post hoc
Mann-Whitney
U Tests

Difference
in
Medians

U

p

r

1412
3807
2577

**
**
**

-0.3
-0.2
-0.4

-28
-13
-26

4292

**

-0.2

-16

6091

**

-0.2

-13

1587
3760
2616

**
**
**

-0.3
-0.3
-0.4

-9.5

4248

**

-0.3

-2

6427

^^

-0.2

-5

3567

^^

-0.2

3987
2866

**
**

-0.2
-0.3

-2.5
-3.5

4670

**

-0.2

-2.0

1524

**

-0.3

-7

4044
2939

**
**

-0.2
-0.3

-4
-6

4661

**

-0.2

-3

H(4)=42.449**

H(4)=12.596^

H(4)=30.017**

H(4)=32.830**

^p<.05, ^^p<.005, *p<.01, **p<.001

Table 8.17

Significant Kruskal-Wallis and post hoc Mann-Whitney U Tests showing
the impact of education on food anxiety when eating out
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Figure 8.10

8.1.6

The impact of education on food anxiety mean ranks when eating out

Body Mass Index

Kruskal-Wallis Tests compared food anxiety scores for the three collapsed BMI categories.
BMI significantly affected food anxiety when food shopping [H(2)=7.729, p=.021) and
when eating out [H(2)=14.581, p=.001].

Follow-up Mann-Whitney U Tests were

performed to explore the differences and a Bonferroni correction was applied. Therefore,
all effects are reported at the 0.02 level of significance (.05/3).

Jonckheere’s Tests found a significant trend in the data: as BMI increased, food anxiety
scores on the dietary restrictions and food provenance dimensions increased as did food
anxiety scores on all four dimensions of food anxiety when eating out (Table 8.18). This
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corroborates Miles et al.’s (2004) suggestion, cited in section 2.6.1.10, that consumer
concern about their weight affects their worry about food safety issues.

Jonckheere’s Test

Food Anxiety when Food Shopping
Dietary Restrictions Dimension
Food Provenance Dimension
Food Anxiety when Eating Out
Technological Dimension
Nutritional Dimension
Food Integrity Dimension
Food Trends Dimension

J
41191
43142
40719
41553
41342
40788
40904
43107

z
p
r
2.809 * 0.1
4.049 ** 0.2
2.531 ^ 0.1
3.898 ** 0.2
2.902 * 0.1
2.566 * 0.1
2.643 * 0.1
3.975 ** 0.2

^p<.05, *p<.01, **p<.001

Table 8.18 Results of the Jonckheere’s Tests for trends in the BMI/food anxiety data

There was a significant difference in the total food anxiety experienced by normal weight
individuals and obese/morbidly obese respondents when food shopping as Table 8.19
shows.

On a dimensional level there were more significant differences between the BMI groups.
However, BMI only significantly impacted dietary restrictions and food provenance anxiety
when food shopping.

There were significant differences between normal weight

individuals and overweight or obese/morbidly obese individuals for both of these
dimensions (Table 8.19).

Figure 8.11 demonstrates that dietary restrictions and food provenance anxiety increased
with increasing BMI confirming the Jonckheere’s Tests (Table 8.18).
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Food Anxiety
when Food Shopping

Total Food Anxiety
Normal weight ↔
Obese/morbidly obese
Dietary Restrictions Dimension
Normal weight ↔ Overweight
Normal weight ↔
Obese/morbidly obese
Food Provenance Dimension
Normal weight ↔ Overweight
Normal weight ↔
Obese/morbidly obese

Kruskal-Wallis
Post hoc
Difference
Tests
Mann-Whitney U
in
Tests
Medians
U

p

r

7165

^^

-0.1

+8

16778
6741

**
*

-0.2
-0.2

0
+1

18367
7376

^^
^^

-0.1
-0.1

+1
+1

H(2)=7.729^
H(2)=17.114**

H(2)=7.306^

^p<.05, ^^p<.02, *p<.01, **p<.001

Table 8.19 Significant Kruskal-Wallis and post hoc Mann-Whitney U Tests
exploring the impact of BMI on food anxiety when food shopping

Normal weight individuals experienced greatest anxiety in relation to nutritional issues
when food shopping, whereas those with greater BMIs worried most about dietary
restrictions issues. The significant increase in food provenance anxiety due to BMI (Table
8.19) may be related to respondents’ efforts to purchase fresh food rather than convenience
foods. The significant increase in dietary restrictions anxiety is understandable given the
health implications of having a high BMI. Often high BMI is associated with a number of
illnesses such as diabetes mellitus which necessitates the restriction of the diet and the
purchase of special replacement products. Furthermore, as the data in Table 8.19 indicates,
the magnitude of the difference between normal BMI and overweight respondents is greater
for the dietary restrictions dimension (r=-0.2) than it is for the food provenance dimension
(r=-0.1).
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Figure 8.11

The impact of BMI on food anxiety mean ranks when food shopping

BMI had no significant effect on the (techno)ethical, nutritional or (micro)biological
dimensions of food anxiety when food shopping. One would have expected that BMI
would have had some effect on nutritional anxiety when food shopping. This finding
indicated that consumer worry in relation to nutritional issues when food shopping does not
necessarily presuppose that consumers have weight issues. Consumer nutritional worry
may be a genuine concern for the preservation of their health and prevention of illness
rather than the remedial consequences of dietary restrictions.

BMI had a significant impact on all four dimensions of food anxiety when eating out (Table
8.20). The principal differences were between normal weight individuals and overweight
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or obese/morbidly obese respondents.

Respondents with higher BMIs experienced

significantly greater food anxiety than those with approximately normal BMIs which
corroborated the trend identified by the Jonckheere’s Tests (Table 8.18). There were no
significant differences in food anxiety between overweight and obese/morbidly obese
individuals when eating out.

Food Anxiety
when Eating Out

Kruskal-Wallis
Tests

Total Food Anxiety
Normal weight ↔ Overweight
Normal weight ↔
Obese/morbidly obese
Technological Dimension
Normal weight ↔
Obese/morbidly obese
Nutritional Dimension
Food Integrity Dimension
Normal weight ↔
Obese/morbidly obese
Food Trends Dimension
Normal weight ↔ Overweight
Normal weight ↔
Obese/morbidly obese

H(2)=14.581**

Post hoc
Mann-Whitney U
Tests

Difference
in
Medians

U

p

r

17224
6229

*
**

-0.1
-0.2

+6.5
+19

7254

^^

-0.1

+7

34805

*

-0.1

+3

16237
7017

**
*

-0.2
-0.2

+2
+4

H(2)=8.066^

H(2)=6.516^
H(2)=7.572^

H(2)=17.917**

^p<.05, ^^p<.02, *p<.01, **p<.001

Table 8.20

Significant Kruskal-Wallis and post hoc Mann-Whitney U Tests showing
food anxiety differences according to BMI when eating out

Figure 8.12 illustrates the impact of BMI on food anxiety when eating out. It is clear to see
that as BMI increases; food anxiety when eating out increases. It is also interesting that the
profile of the food anxiety experienced changes with increasing BMI. Normal weight
individuals do experience some food anxiety when eating out. Normal BMI respondents

257

worried most about the freshness, nutritional value and safety of their meal. In contrast,
overweight respondents experienced greatest food trends anxiety while obese and morbidly
obese respondents experienced high levels of food integrity anxiety when eating out.
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Figure 8.12

The impact of BMI on food anxiety mean ranks when eating out

The differences in the levels of nutritional anxiety experienced by the normal weight
respondents and the other two BMI groups were not statistically significant at the 0.02 level
(Table 8.20).

However, normal weight respondents (Mdn=22) did experience less

nutritional food anxiety when eating out than overweight respondents (Mdn=24; U=18461,
p=.033, r=-0.1) and obese or morbidly obese respondents (Mdn=25; U=7476.5, p=.046,
r=-0.1) at a higher levels of significance. This supports the previous suggestion that
consumers’ experience of nutritional food anxiety is not necessarily linked to existing
weight-related conditions.
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8.1.7

Food Responsibility

A series of Mann-Whitney U Tests were conducted to determine if having responsibility for
other people’s food had an impact on food anxiety. The results are tabulated in Table 8.21.
Having responsibility for other people’s food was found to have significant influence on
respondents’ experience of food anxiety when food shopping (U=21858, p<.001, r=-0.2)
and when eating out (U=23267, p=.003, r=-0.1). Respondents who had responsibility for
other people’s food experienced significantly greater food anxiety than those who had no
such responsibility. This supports Roosen et al.’s (2004) suggestion that people involved in
housekeeping are likely to be more concerned about all types of risk (Section 2.6.1.7).

Figure 8.13 illustrates the food anxiety when food shopping mean ranks between
respondents with and without responsibility for other people’s food. Evidently respondents
with responsibility for other people’s food experienced significantly greater food anxiety
when food shopping. Figure 8.13 also illustrates that having such responsibility resulted in
relatively higher levels of nutritional anxiety when food shopping. This contradicts Roosen
et al.’s (2004) suggestion that individuals who take on housekeeping tasks are less likely to
be concerned about natural food risks and more likely to be concerned about technological
food risks (Section 2.6.1.7).

259

Responsibility for other people’s food ↔
No such responsibility
Mann-Whitney U
Difference in
Tests
Medians

Food Anxiety when Food Shopping
(Techno)ethical Dimension
Nutritional Dimension
(Micro)biological Dimension
Dietary Restrictions Dimension
Food Provenance Dimension
Food Anxiety when Eating Out
Technological Dimension
Nutritional Dimension
Food Integrity Dimension
Food Trends Dimension

U
21858
23009
21541
24123
24803
24071
23267
24927
24967
24936
24541

p
**
**
**
*
^
*
*
^
^
^
*

r
-0.2
-0.2
-0.2
-0.2
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1

-7
-2
-3
-1
0
-1
-9
-2.5
-1
-1
-2
^p<.05, *p<.01, **p<.001

Table 8.21

Significant Mann-Whitney U Tests showing the impact of having
responsibility for other people’s food on food anxiety

(Techno)ethical Food Anxiety

270

Nutritional
(Micro)biological Food Anxiety

Food Anxiety Mean Ranks
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Dietary Restrictions Anxiety
Food Provenance Anxiety
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Having responsibility for other people's food

Having no responsibility for other people's food

Responsibility for other people's food

Figure 8.13

The impact of having responsibility for another’s food on food anxiety
mean ranks when food shopping

260

Technological Food Anxiety
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Food Anxiety Mean Ranks
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Responsibility for other people's food

No responsibility for other people's food

Responsibility for other people's food

Figure 8.14

The impact of having responsibility for another’s food on food anxiety
mean ranks when eating out

The differences in food anxiety when eating out between respondents with responsibility
for others food and without such responsibility are illustrated in Figure 8.14. Similar to the
results when food shopping, those respondents who have responsibility for other’s food
experienced significantly more food anxiety when eating out than those who are only
responsible for their own food. It appears that having such responsibility impacts almost
equally on all four dimensions of food anxiety when eating out.

8.1.8

Children in the Household

Mann-Whitney U Tests showed that there were no significant differences in the food
anxiety experienced by respondents with and without children when food shopping and
when eating out.

Furthermore Spearman’s Rank Order Correlations also showed no
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relationship between the number of children living in the household and the experience of
food anxiety. These findings conflict with research reviewed in section 2.6.1.8. in relation
to the parenthood effect on worry and risk perception.

8.1.9

Food-related Illness

Mann-Whitney U Tests were conducted to determine whether suffering from a food-related
illness impacted on respondents’ experience of food anxiety. The results of these U Tests
are presented in Table 8.22. Suffering from a food-related illness was found to have a
significant impact on respondents experience of food anxiety when food shopping
(U=21095, p<.001, r=-0.3) and when eating out (U=23552, p<.001, r=-0.2). Respondents
who suffered from food-related illness experienced significantly greater food anxiety than
those who did not.
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Suffering from food-related
illness ↔ Not suffering from
food-related illness
Mann-Whitney U Difference
Tests
in
Medians

Food Anxiety when Food Shopping
(Techno)ethical Dimension
Nutritional Dimension
(Micro)biological Dimension
Dietary Restrictions Dimension
Food Provenance Dimension
Food Anxiety when Eating Out
Technological Dimension
Nutritional Dimension
Food Integrity Dimension
Food Trends Dimension

U
21095
22783
20948
25139
21403
25183
23552
26630
23768
26186
25506

p
**
**
**
*
**
*
**
^
**
^
*

r
-0.3
-0.2
-0.3
-0.1
-0.2
-0.1
-0.2
-0.1
-0.2
-0.1
-0.1

-10.5
-3
-4.5
-1.5
-1
-1
11
-2
-3
-1.5
-2.5

^p<.05, *p<.01, **p<.001

Table 8.22

Significant Mann-Whitney U Tests showing the impact of having
suffering food-related illness on food anxiety

Figure 8.15 illustrates the impact of having a food-related illness on the five dimensions of
food anxiety when food shopping.

Respondents with food-related illness experienced

significantly greater food anxiety when food shopping than those who did not have the
worry of food-related illness. The graph illustrates that respondents with food-related
illness were understandably most worried in relation to the nutritional and dietary
restrictions dimensions of food anxiety when food shopping. Meanwhile, respondents with
no food related health issues worried least about these dimensions and most about
microbiological food issues when food shopping.
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(Techno)ethical Food Anxiety
Nutritional

Food Anxiety Mean Ranks

270

(Micro)biological Food Anxiety
Dietary Restrictions Anxiety

250

Food Provenance Anxiety
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210
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170
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Food-related illness

No food-related illness
Food-related Illness

Figure 8.15

The impact of suffering from a food-related illness on food anxiety
mean ranks when food shopping

Technological Food Anxiety
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Nutritional Food Anxiety
Food Integrity Anxiety
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Food Anxiety Mean Ranks

Food Trends Anxiety
230
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190
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150
Food-related illness

No food-related illness
Food-related Illness

Figure 8.16

The impact of suffering from a food-related illness on food anxiety
mean ranks when eating out
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Figure 8.16 illustrates the effect having a food-related illness had on respondents’ food
anxiety when eating out. Again those with a food-related illness were most anxious overall.
However, their primary anxiety was in relation to the nutritional aspects of the food.
Conversely, for those with no food-related issues, the nutritional dimension of food anxiety
when eating out was the least of their worries.

8.1.10

High Risk’ Household Members

Mann-Whitney U Tests were conducted to determine whether having elderly, pregnant or
immune-suppressed individuals living in the household had an impact on respondents’
experience of food anxiety. The significant results are presented in Table 8.23.

‘High-risk household members ↔
No such household members
Mann-Whitney U
Difference
Tests
in
Medians

Food Anxiety when Food Shopping
(Techno)ethical Dimension
Nutritional Dimension
Dietary Restrictions Dimension
Food Provenance Dimension
Food Anxiety when Eating Out

U
9085
9385
9477
9010
9454
8974

p
^
^
^
*
^
^

r
-0.1
-0.1
-0.1
-0.1
-0.1
-0.1

-9
-1.5
-4
-1
-1
-7
^p<.05, *p<.01

Table 8.23

Significant Mann-Whitney U Tests showing the impact of having ‘high
risk’ household members on food anxiety

Having ‘high risk’ household members was found to have a significant impact on
respondents experience of food anxiety when food shopping (U=9085, p=.012, r=-0.1) and
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when eating out (U=8974, p=.039, r=-0.1). Respondents who had ‘high risk’ household
members experienced significantly greater food anxiety than those who had no such
responsibility as Figure 8.17 illustrates.

Having ‘high risk’ household members had

greatest impact on dietary restrictions food anxiety when food shopping.

(Techno)ethical Food Anxiety

230

Nutritional Food Anxiety
220

(Micro)biological Food Anxiety

Food Anxiety Mean Ranks

Dietary Restrictions Anxiety
210

Food Provenance Anxiety

200
190
180
170
160
150
'High Risk' Household Members

No 'High Risk' Household Members

'High Risk' Household Members

Figure 8.17

The impact of having ‘high risk’ household members on food anxiety
mean ranks when food shopping

Having ‘high risk’ household members was also found to have a significant impact on food
anxiety when eating out (Table 8.23).

However, Mann-Whitney U Tests found no

significant differences for the four dimensions of food anxiety when eating out. The
significant impact on the overall food anxiety when eating out represented a combined
effect of all the dimensions.
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8.1.11

Living Location

The location where a respondent lived significantly affected their (micro)biological
[H(2)=8.716, p=.012] and food provenance anxiety [H(2)=8.216, p=.017] when food
shopping.

Post hoc Mann-Whitney Tests used a Bonferroni correction which set the

significance level at 0.02. Table 8.24 illustrates the significant results.

Food Anxiety
when Food Shopping

(Micro)biological Anxiety
Small or medium sized towns
↔ Large Towns or Cities
Food Provenance Anxiety
Rural area or villages ↔
Large towns or cities

Kruskal-Wallis
Tests

Post hoc
Mann-Whitney U
Tests

Difference
in
Medians

U

p

r

6641

*

-0.2

-1.5

17580

*

-0.1

-1

H(2)=8.716*

H(2)=8.216*
*p<.01

Table 8.24

Significant Mann-Whitney U Tests showing the impact of living location
on food anxiety when food shopping

There were significant differences in (micro)biological food anxiety when food shopping
between respondents living in small or medium sized towns and those living in large towns
and cities (Table 8.24). City dwellers experienced significantly less (micro)biological food
anxiety than other urban dwellers. This supports Fox et al. (1994) who suggested that city
dwellers are less exposed to natural risk and are consequently more accepting of natural
hazards in food production.
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(Techno)ethical Food Anxiety
(Micro)biological Food Anxiety
Food Provenance Anxiety

Nutritional
Dietary Restrictions Anxiety

Food Anxiety Mean Ranks
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250
230
210
190
170
150
Rural area or village

Small or medium sized town

Large town or city

Living location

Figure 8.18

The impact of living location on food anxiety mean ranks when food
shopping

There were also significant differences between rural dwellers and city dwellers in relation
to food provenance anxiety. Rural dwellers were significantly more concerned about food
provenance issues when food shopping than those who lived in large towns or cities.
Figure 8.18 illustrates the impact living location had on food anxiety when food shopping.
Living location had no significant impact on food anxiety when eating out.
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8.2

Situational Antecedents

The hypothesised situational antecedents were perceived personal knowledge (H18) and
trust in food sector stakeholders (H19).

8.2.1

Perceived Personal Knowledge of Food-related Issues

Respondents were asked to rate their perceived personal knowledge of a number of food
anxiety issues from 1 (not at all knowledgeable) to 5 (extremely knowledgeable) in
Question 35 of the survey questionnaire (Appendix 7).

Reliability analysis using

Cronbach’s alpha was conducted to investigate whether the perceived personal knowledge
scale reflected the construct it was measuring. The item-total correlations ranged from .372
to .733. The overall Cronbach’s alpha of .943 for the scale indicated that the scale had
excellent reliability. Deletion of the religious food customs knowledge item would only
improve the reliability of the scale by 0.001. Furthermore a forced one factor solution
yielded a satisfactory magnitude of explained difference of 47%. These results confirmed
the internal consistency and validity of the scale. This was important as it allowed the
knowledge items to be summed to create a total perceived personal knowledge score.

The mean perceived personal knowledge scores illustrated in Figure 8.19 indicated that
respondents did not perceive themselves as being ‘very knowledgeable’ (rating=4) about
any of the food issues listed which supported qualitative findings that participants were not
knowledgeable in relation to food issues (Section 4.3.2.2).

Respondents were least

knowledgeable in relation to the technological aspects of food production and processing.
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However, Figure 8.20 also indicated that respondents perceived their personal knowledge
of ‘lifestyle’ related food issues (Section 2.7.4) such as food safety and hygiene and the fat
content of food to be greater than their perceived knowledge of ‘technological’ food issues
such as pesticides and genetically modified foods. These findings corroborated previous
research which found that ‘lifestyle’ hazards, which include both nutritional and
microbiological hazards, had a greater level of perceived knowledge among consumers
while technological hazards were rated moderate to high on the ‘unknown’ dimension of
risk perception (Sections 2.6.2.1 and 2.6.2.2).
Food safety and hygiene
Fat content of food
Food produced in Ireland
Food poisoning
Calorie content of food
Sugar content of food
Fibre content of food
Organic food
Vitamin and mineral content of food
Amount of cholesterol in food
Food additives
B.S.E.
Imported food
Animal welfare
Traceability of food
'Fair trade' foods
Special diets
Pesticides
Genetically modified food
Drug residues in animal products
Irradiated food
Religious food customs

1

2

3

4

Mean Knowledge Score

Figure 8.19

Respondents perceived personal knowledge of the food issues

Spearman’s Rank Order Correlations showed moderate, positive correlations between
respondents perceived personal knowledge of the food issues and all the dimensions of
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food anxiety both when food shopping and eating out (Table 8.25).

High levels of

perceived knowledge were associated with heightened food anxiety across all the
dimensions. Conversely low levels of perceived personal knowledge were associated with
low food anxiety. This result supported McCarthy (2000) and O’Keefe (2000) who found
that perceived lack of knowledge was not associated with heightened levels of fear in
relation to technology (Section 2.6.2.2). In line with Mulgan (1996), it may be the case that
greater levels of perceived knowledge about the issues can result in greater anxiety because
respondents are more aware of potential risks or dangers associated with the issues.

Spearman’s Rank Order Correlations
r
.378**
.337**
.334**
.248**
.228**
.335**
.315**
.290**
.270**
.265**
.292**

Food Anxiety when Food Shopping
(Techno)ethical Food Anxiety
Nutritional Food Anxiety
(Micro)biological Food Anxiety
Dietary Restrictions Anxiety
Food Provenance Anxiety
Food Anxiety when Eating Out
Technological Anxiety
Nutritional Food Anxiety
Food Integrity Anxiety
Food Trends Anxiety

n
490
490
490
490
490
490
482
490
490
490
490
*p<.01, **p<.001

Table 8.25

The relationship between perceived knowledge and food anxiety

These findings suggest that, because of their greater perceived personal knowledge,
respondents perceived themselves as having more control over lifestyle hazards than
technological hazards and they therefore perceived lifestyle hazards to be less of a risk
(Frewer et al., 1994a; 1998: Section 2.6.2.2). However, this was not reflected in their food
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anxiety dimension scores reported in section 5.5.7 which supported the distinctiveness of
the food anxiety and food risk perception constructs.

In accordance with Earle & Cvetkovich (1995), it may be suggested that survey
respondents were unable to make rational risk assessments due to their largely low to
moderate perceived knowledge ratings (Figure 8.19) and consequently they relied on trust
to a large extent to reduce the complexity of the food issues facing them. The findings in
relation to the role trust played in consumers’ experience of food anxiety are reported and
discussed in the next section.

8.2.2

Trust in Food Sector Stakeholders

In Question 34 of the survey questionnaire (Appendix 7) participants were provided with a
list of ten food sector stakeholders, identified from the exploratory interviews, and were
asked to rate their responsibility for minimising consumer food anxiety. Respondents rated
the stakeholders’ responsibility from 1 (not at all responsible) to 5 (extremely responsible).

Figure 8.20 illustrates the mean responsibility scores attributed by the respondents to each
of the ten food sector players. The Food Safety Authority (FSAI) was perceived as having
the greatest responsibility for minimising consumer food anxiety. Second to the FSAI were
the bodies whose food safety activities are co-ordinated by the FSAI – the Health Service
Executive and environmental health inspectors.
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Food Safety Authority
Environmental health inspectors, health boards
State agencies - BIM, Bord Glas, Bord Bia
Chefs, cooks and caterers
Government
Farmers and food producers
The consumer
Supermarket/restaurant manager
Nutritionists/dieticians
Medical profession
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Mean Responsibility Score

Figure 8.20

Respondents perception of who is responsible for minimising consumer
food anxiety

The perception that regulatory institutions and government organizations are most
responsible for minimising food anxiety illustrates consumers’ perceived vulnerability
regarding their ability to control the issues causing food anxiety and in making informed
choices. The finding illustrated consumer reliance on the control systems, preventative
measures and information provided by these stakeholders to help them make informed food
choice decisions. This suggested that societal trust is of considerable importance when it
comes to consumer food anxiety.

The government was deemed to have greater

responsibility for consumer food anxiety than farmers and producers which supported
qualitative findings in section 4.3.2.3.

The perceived responsibility of chefs, cooks and caterers was also relatively high which
pointed towards consumer’s perceived vulnerability in terms of food choice when eating
out. Eating food outside of the home adds a number of extra links to the food chain –
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additional links in which the consumer’s lack of control and knowledge of the production
process is prolonged. It appears that the consumers perceived greater potential for food
anxiety causing incidences after food production and during processing since culinary
professionals were deemed by the consumer to be more responsible for food anxiety than
farmers and food producers.

Participants perceived that the consumer was responsible, to a certain extent, for
minimising food anxiety which reflected findings in section 4.3.2.3.

This self-

responsibility suggested that consumers perceived that their own precautionary behaviour
could help allay their anxiety which supported qualitative findings in relation to consumers’
anxiety reducing strategies in section 4.4. Respondents may have perceived such selfresponsibility necessary because of their perception of a lack of unbiased information and
competing agendas in relation to the provision of food.

Nutritionists/dieticians and the medical profession were deemed to be least responsible for
minimising consumer food anxiety. Unless an individual suffers from an illness whose
treatment requires dietary changes, the majority of consumers do not have access to
nutritionists/dieticians as sources of information on food. This may explain consumers’
perception that these health professionals have little responsibility for minimising consumer
food anxiety. Similarly while doctors have a wide role in healthcare, the public may
perceive them as dealing in medicine and not in food.

Consumers were asked to rate the extent to which they trust those they deemed responsible
for minimising consumer food anxiety from 1 (distrust completely) to 5 (trust completely).
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Consistent with the findings of previous research (Frewer & Miles, 2003; Lang & Hallman,
2005), participants in this study trusted some stakeholders more than others as Figure 8.21
illustrates.

Food Safety Authority
The consumer
Nutritionists/dieticians
Environmental health inspectors, health boards
Medical profession
State agencies - BIM, Bord Glas, Bord Bia
Chefs, cooks and caterers
Farmers and food producers
Supermarket/restaurant manager
Government

2.6

2.8

3

3.2

3.4

3.6

3.8

4

Trust Score

Figure 8.21

Respondents trust in those they believe responsible for minimising
consumer food anxiety

Notably, respondents did not completely trust any of the food sector stakeholders they
deemed responsible for minimizing consumer food anxiety.

Respondents ‘somewhat’

trusted the FSAI and this was the greatest level of trust invested in the ten stakeholders.
Next to the FSAI were nutritionists and dieticians followed by the HSE and environmental
health inspectors.

While none of those deemed responsible for minimising consumer food anxiety were
‘distrusted’, the respondents were largely ‘undecided’ about the extent to which they
trusted or distrusted the government.

Furthermore, there was an apparent distinction

275

between various elements of government. It was clear that respondents imbued greater
trust in representatives of the government than in the government itself. The distinction
between different aspects of government may be due to consumers’ perception of their
commitment to public welfare, competence and consistency (Kasperson et al., 1992). The
government’s low trust rating is consistent with Shaw’s (2004) suggestion cited in section
2.6.2.3.4 in relation to consumers’ eroded trust. The lack of trust in the government may be
due to consumers’ perception that they have ulterior motives for making persuasive
arguments (Section 4.3.2.3).

Farmers, food producers and supermarket and restaurant managers were relatively less
trusted than other food sector stakeholders – all of whom have a specific financial interest
in food which also supported findings in Section 4.3.2.3. Furthermore, consumers had
greater trust in their own judgement than they had in medical professionals and nutritionists
and dieticians. This finding has implications for the utility of health service lead health
promoting strategies.

Spearman’s Rank Order Correlations were carried out to investigate the relationship
between the experience of food anxiety and total trust in food sector stakeholders. There
was no significant relationships between food anxiety and trust in food sector stakeholders
when food shopping. However, there were small, positive correlations between trust in
food sector stakeholders and food anxiety when eating out (r=.110, n=482, p=.016). On a
dimensional level there were small but significant relationships between consumer trust and
experiences of technological (r=.122, n=490, p=.007), food integrity (r=.125, n=490,
p=.006) and food trends (r=.135, n=490, p=.003) dimensions of food anxiety when eating
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out. This finding suggests that consumers perceive themselves as less in control of the
issues when eating out and are therefore less able to make informed decisions.
Consequently, it is necessary for them to rely on social trust (Section 2.6.2.3.2). However,
the positive nature of these correlations was unexpected. It is not clear why perceived trust
in food sector stakeholders was associated with high levels of food anxiety. Reliability
analysis showed that the trust in responsible stakeholders scale had satisfactory reliability
(Cronbach’s alpha=.846). Therefore, the items on the scale were considered to measure the
same construct. However, that construct may not necessarily have been ‘trust’ as defined
by the literature. Consumers may have conceived of ‘trust’ differently. As discussed in
section 2.6.2.3.2, social trust refers to people’s ‘willingness’ to rely on experts and
institutions. The decision to rely on others makes the consumer vulnerable to the actions of
those on whom they rely. In the context of food anxiety, how ‘willing’ are consumers to
relinquish food control to key food sector players? It seems that consumers, in order to eat,
have no choice but to trust food sector stakeholders (Section 4.3.2.3). This poses the
question as to whether trust exists in this scenario if it is not conferred freely but forced by
the exigencies of an obscure food system. It may be that the concept of ‘trust’ that is in
question in this instance is not ‘trust’ but ‘forced trust’. Consumers facing insurmountable
and unknown food risks need to eat and therefore may use this ‘forced trust’ as a coping
mechanism in response to the food anxiety created by modern food production practices.
However, at a fundamental level, while having to invest ‘forced trust’ in food sector
stakeholders, consumers still experience food anxiety due to their perceived lack of control
and knowledge of their food and their possible perception that food sector stakeholders do
not have their best interests at heart. This anomaly requires further research.
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8.3

Dispositional Antecedents of Food Anxiety

It was hypothesised that respondents’ value priorities would influence their experience of
food anxiety (H20).

8.3.1

Value Priorities

Figure 8.22 illustrates the mean value priorities of the survey sample. Reliability analysis
using Cronbach’s alpha investigated the accuracy of the Short Schwartz Value Survey. The
item total correlations ranged from .308 to .492. The overall Cronbach’s alpha of .730 for
the scale showed that the values scale had acceptable reliability and the coefficient alpha
could not be improved by removing items on the scale. Section 2.6.3.1.3 showed that the
Schwartz value structure was two-dimensional. A forced two- factor principal components
solution yielded a satisfactory magnitude of explained difference of 49% and the value
types were appropriately positioned according to the bi-polar nature of the motivational
dimensions. Conformity, tradition, benevolence, security and universalism loaded on the
first component representing ‘social-context outcomes’ in accordance with Rohan’s (2000)
alternative labels for Schwartz’s value dimensions and stimulation, power, achievement,
hedonism and self-direction loaded on the second component representing ‘individualcontext outcomes’ (Section 2.6.3.1.3). These findings confirmed the reliability and validity
of the Short Schwartz Value Scale.

The relationship between total food anxiety and respondents value priorities was
investigated using Spearman’s Rank Order Correlations.
anxiety-value correlations are tabulated in Appendix 21.
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The results for these food
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Openness to Change
Self-enhancement
Conservation
Self-transcendence

Mean

5
4.5
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3.5
3
Mean Value Priorities of the Sample

Figure 8.22

The mean value priorities of the survey sample

The correlation results indicated a medium, positive correlation between food anxiety when
food shopping and both conservation [r=.343, n=439, p<.001] and self-transcendence value
types [r=.304, n=457, p<.001]. High priority given by respondents to conservation and
self-transcendence values as guiding principles in their lives was associated with the
experience of high levels of food anxiety when food shopping. Figure 8.23 illustrates the
correlations of the five dimensions of food anxiety when food shopping with the
conservation and self-transcendence value types.
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(Techno)ethical Food Anxiety
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Spearman's Rank Order Correlations
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Value Types

Figure 8.23

The impact of conservation and self-transcendence values on food
anxiety mean ranks when food shopping

Conservation has greater influence on food anxiety when food shopping than selftranscendence values with the exception of (techno)ethical food anxiety which seems to be
similarly influenced by both value types. The findings illustrated in Figure 8.23 would
suggest that conservation values have greatest influence on (micro)biological food anxiety
when food shopping followed by (techno)ethical and food provenance anxiety.
Conservation value types have least influence on nutritional and dietary restrictions anxiety.
Self-transcendence values appear to have considerable influence over (techno)ethical
anxiety when food shopping and least impact on (micro)biological food anxiety.

On an individual value level, food anxiety when food shopping correlated most highly with
tradition (r=.333, n=457, p<.001) and universalism (r=.303, n=460, p<.001), followed by
conformity (r=.260, n=449, p<.001), security (r=.233, n=463, p<.001) and benevolence
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(r=.209, n=466, p<.001).

Figure 8.24 shows the relationship between the specific

conservation and self-transcendence value types and the five dimensions of food anxiety
when food shopping.

Spearman's Rank Order Correlations
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(Techno)ethical Food Anxiety
(Micro)biological Food Anxiety
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Universalism
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Values

Figure 8.24

The impact of conservation and self-transcendence individual values on
food anxiety mean ranks when food shopping

While all conservation and self-transcendence values have significant relationships with
food anxiety, tradition as a value priority appears to have the greatest influence over food
anxiety when food shopping overall. Universalism appears to play a significant role in the
experience of (techno)ethical and food provenance anxiety.

Security and conformity

primarily influence (micro)biological anxiety and benevolence has greatest impact on
(techno)ethical anxiety.
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It should also be noted that there was also a significant positive correlation between dietary
restrictions food anxiety when food shopping and the power value type (r=.123, n=453,
p=.009). This may suggest that respondents who experience dietary restrictions anxiety
have a need to be in control of the moral and health aspects of their eating which prompts
their dietary restrictions anxiety.

There was also a medium, positive correlation between food anxiety when eating out and
conservation values (r=.375, n=434, p<.001) and a small-medium, positive correlation
between food anxiety when eating out and self-transcendence value scores (r=.245, n=451,
p<.001).

Figure 8.25 illustrates the relationships between the conservation and self-

transcendence value types and the four dimensions of food anxiety when eating out.

Technological Food Anxiety
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Figure 8.25

The impact of conservation and self-transcendence values on food
anxiety mean ranks when eating out
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Evidently conservation values had the greatest influence on food anxiety when eating out.
Conservation values had the greatest influence over technological, food integrity and food
trends anxiety. Self-transcendence values had the greatest impact on technological food
anxiety.

Specifically, food anxiety when eating out correlated most highly with tradition (r=.344,
n=451, p<.001), followed by conformity (r=.295, n=444, p<.001), security (r=.270, n=457,
p<.001), universalism (r=.225, n=454, p<.001) and benevolence (r=.176, n=460, p<.001).
Figure 8.26 illustrates the relationship between conservation and self-transcendence values
and the four dimensions of food anxiety when eating out.
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Figure 8.26

The impact of individual conservation and self-transcendence values on
food anxiety mean ranks when eating out
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Tradition also appears to have the greatest impact on food anxiety when eating out.
Tradition had the strongest relationship with technological and food trends anxiety
followed by food integrity and nutritional anxiety.

Security and conformity also had

considerable impact on food anxiety when eating out. Security had greatest impact on food
integrity anxiety and conformity had similar influence over technological, food integrity
and food provenance anxiety. Universalism had greatest impact on technological and food
trends anxiety while benevolence primarily impacted food integrity anxiety.

It is

interesting to note that while these value types all influenced nutritional anxiety to some
extent; they impacted this dimension less than the other three dimensions when eating out.
More pronounced food anxiety was associated with stronger conservation and selftranscendence values.

***

Many of the relationships identified between the antecedents and food anxiety make
intuitive sense. Thirteen of the fourteen hypothesised antecedents were significantly related
to the experience of food anxiety. These findings suggested that environmental, situational
and dispositional respondent characteristics interacted to determine the overall level of food
anxiety experienced which corroborated psychological research reviewed in section 2.6.
This finding was comparable with the suggestions of anxiety researchers in other fields
(Byrd, 1982; Onwuegbuzie et al., 1997).
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8.4

Profiling the Food Anxiety when Food Shopping Clusters

Chi-Square Tests for Independence and Spearman’s Rank Order Correlations were
performed to profile the consumer clusters identified in section 7.1 according to the
significant antecedents of food anxiety when food shopping identified earlier in this
chapter.

8.4.1

Gender

There was no significant difference in the proportion of males and females in the consumer
clusters (χ2=5.520, df=2, p=.061).

8.4.2

Age

Chi-Square Tests for Independence showed a significant relationship between cluster
membership and age (χ2=40.429, df=4, p<0.001). Figure 8.27 illustrates the proportions of
the clusters in each of the age categories. ‘Nonchalant Consumers’ tended to be younger
than the consumers in the other two clusters. The majority of respondents in this cluster
were aged between 18 and 35 years (58%). ‘Health Conscientious Consumers’ and ‘AntiModernist Circumspect Consumers’ were older.

Seventy-two percent of ‘Health

Conscientious Consumers’ and 75% of ‘Anti-Modernist Circumspect Consumers’ were
over 36 years of age.
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Figure 8.27

8.4.3

Health Conscientious Consumers

Anti-Modernist Circumspect
Consumers

Bar-chart showing the age profile of consumer clusters

Marital Status

The clusters also differed significantly with regards marital status (χ2=31.985, df=4,
p<0.001). Figure 8.28 illustrates the marital status profile of the clusters.
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Bar-chart showing the marital status profile of consumer clusters
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‘Nonchalant Consumers’ comprised nearly half and half single and married consumers.
The majority of ‘Health Conscientious Consumers’ were married (65%). More than fifty
percent (51%) of ‘Anti-Modernist Circumspect Consumers’ were also married. However,
this cluster also had the greatest proportion of separated, divorced and widowed
respondents (17%).

8.4.4

Income

There was a significant relationship between cluster membership and level of income
(χ2=29.092, df=6, p<0.001). ‘Nonchalant Consumers’ were the highest earners as Figure
8.29 shows. ‘Health Conscientious Consumers’ earned significantly less than ‘Nonchalant
Consumers’. However, ‘Anti-Modernist Circumspect Consumers’ appeared to have the
lowest levels of income. This cluster had the highest percentage of consumers earning less
than €15,000 per annum (58%).
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Figure 8.29
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Bar-chart showing the income profile of consumer clusters
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8.4.5

Education

A Chi-Square Test for Independence showed a significant relationship between levels of
education and cluster membership (χ2=39.219, df=8, p<0.001). Figure 8.30 shows that
‘Nonchalant Consumers’ were largely third-level educated (69%). ‘Health Conscientious
Consumers’ were less educated. However, ‘Anti-Modernist Circumspect Consumers’ were
the least educated. ‘Anti-Modernist Circumspect Consumers’ had a comparatively high
percentage of consumers who finished their formal education at primary level or at
Junior/Intermediate Certificate level (45%).
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Bar-chart showing educational background of the three consumer
clusters
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8.4.6

Body Mass Index

A Chi-Square Test for Independence revealed that the consumer clusters could be
distinguished based on their body mass index (χ2=16.770, df=4, p=0.002).
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Figure 8.31 Bar-chart showing the BMI profile of consumer clusters

Figure 8.31 illustrates the BMI profile of each of the three clusters.
Consumers’ had largely normal BMIs (BMI=18.5-24.9: 57%).

‘Nonchalant

‘Health Conscientious

Consumers’ tended to have greater BMIs. ‘Anti-Modernist Circumspect Consumers’ had
the largest BMIs.

Over 70% of consumers in this cluster were overweight or obese

(BMI=25+).

8.4.7

Responsibility for other People’s Food

A Chi-Square Test showed that there was a significant relationship between cluster
membership and having responsibility for other people’s food (χ²=9.188, df=2, p=.009).
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The majority of ‘Health Conscientious’ (60%) and ‘Anti-Modernist Circumspect’ (55%)
consumers had responsibility for other people’s food whereas ‘Nonchalant Consumers’
(43%) tended to have less responsibility in this respect, as Figure 8.32 illustrates.
70
Responsibility for other's food

No responsibility for other's food

Food Responsibility Mean Ranks

60

50

40

30

20

10

0
Nonchalant Consumers

Health Conscientious
Consumers

Anti-Modernist Circumspect
Consumers

Figure 8.32 Bar-chart showing differences in responsibility for other’s food between
the consumer clusters

8.4.8

Food-related Illness

Chi-Square Tests showed a significant difference between the clusters in terms of their
experience of food related illness (χ2=23.030, df=2, p<.001). ‘Nonchalant Consumers’
experienced the least food-related illness (38%) as is illustrated in Figure 8.33. The ‘Health
Conscientious Consumer’ cluster had a larger percentage of consumers with experience of
food-related illness (52%).

Noticeably, over 70% of ‘Anti-Modernist Circumspect

Consumers’ suffered from food-related illness.
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Food-related Illness Mean Ranks
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8.4.9
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Anti-Modernist Circumspect
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Bar-chart showing experience of food-related illness among the
consumer clusters

High Risk Household Members

A Chi-Square Test for Independence showed no significant relationship between cluster
membership and the presence of ‘high risk’ individuals in the household (χ2=5.208, df=4,
p=.269)

8.4.10

Living Location

There was also no significant difference between the clusters based on where they lived
(χ2=3.635, df=4, p=.460).
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8.4.11

Perceived Personal Knowledge of Food-related Issues

A Kruskal-Wallis Test showed statistically significant differences between the clusters in
their perceived personal food knowledge [H(2)=46.790, p<.001]. The mean ranks are
illustrated in Figure 8.34. Post hoc Mann-Whitney U Tests explored these differences and
used a Bonferroni correction which set the significance level at 0.02 (.05/3).
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Bar-chart showing perceived personal knowledge differences between
the consumer clusters

There were significant differences between ‘Nonchalant Consumers’ and ‘Health
Conscientious Consumers’ (U=7476, p<.001, r=-0.3) and ‘Anti-Modernist Circumspect
Consumers’ (U=3208, p<.001, r=-0.4) with respect to their perceived personal knowledge.
‘Nonchalant Consumers’ (Mdn=53) perceived themselves as being significantly less
knowledgeable than ‘Health Conscientious Consumers’ (Mdn=62) and ‘Anti-Modernist
Circumspect Consumers’ (Mdn=67). There was no significant difference in perceived
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personal knowledge between ‘Health Conscientious Consumers’ and ‘Anti-Modernist
Circumspect Consumers’ (U=5655, p=.196, r=-.003).

8.4.12

Value Priorities

Kruskal-Wallis Tests showed significant differences between the clusters in terms of their
value priorities.

There were significant differences in self-enhancement [H(2)=6.232,

p=.044], conservation [H(2)=36.1, p<.001] and self-transcendence [H=23.854, df=2,
p<.001] scores between the clusters.

Post hoc Mann-Whitney U Tests explored these differences. A Bonferroni correction was
applied and the level of significance was set at 0.02 (.05/3). As Figure 8.35 illustrates,
‘Nonchalant Consumers’ (Mdn=18, MR=134.49) gave significantly lower importance
ratings to conservation values than ‘Health Conscientious Consumers’ (Mdn=18,
MR=191.84; U=6474.5, p<.001, r=-0.3) and ‘Anti-Modernist Circumspect Consumers’ did
(Mdn=16; MR=214.10; U=2500.5, p<.001, r=-0.4).

‘Anti-Modernist Circumspect

Consumers’ gave most importance to conformity and tradition while ‘Health Conscientious
Consumers’ gave most importance to security.
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Figure 8.35 Bar-chart showing value priority differences between the consumer
clusters

‘Nonchalant Consumers’ (Mdn=13, MR=155.66) had significantly lower importance ratings
for self-transcendence values than ‘Health Conscientious’ (Mdn=13, MR=185.44; U=8908,
p=.016, r=-0.1) and ‘Anti-Modernist Circumspect Consumers’ had (Mdn=12, MR=229.53;
U=2982, p<.001, r=-0.3). ‘Nonchalant Consumers’ gave benevolence and universalism the
lowest importance ratings of the three clusters while ‘Anti-Modernist Circumspect
Consumers’ gave these value types the highest importance ratings.

‘Nonchalant Consumers’ (Mdn=2, MR=190.27) also had significantly higher importance
ratings in relation to ‘power’ than ‘Health Conscientious Consumers’ (Mdn=3, MR=158.73;
U=8609.5, p=.005, r=-0.2) who had the lowest power importance rating of the three
clusters.
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‘Health

Conscientious

Consumers’

differed

significantly

from

‘Anti-Modernist

Circumspect Consumers’ in terms of their self-enhancement and self-transcendence value
priorities. ‘Anti-Modernist Circumspect Consumers’ (Mdn=10, MR=196.82) deemed selfenhancement values to be more important to them as guiding principles in their lives than
‘Health Conscientious Consumers’ did (Mdn=10, MR=160.33; U=3855.5, p=.019, r=-0.2).
Specifically, ‘Anti-Modernist Circumspect Consumers’ (Mdn=2, MR=131.43) had greater
importance ratings for the power value type than ‘Health Conscientious Consumers’
(Mdn=3, MR=101.33; U=3874.5, p=.001, r=-0.2).

‘Anti-Modernist Circumspect

Consumers’ were also the cluster that gave ‘power’ the most importance overall.

Between Cluster 2 (Mdn=13, MR=185.44) and Cluster 3, Cluster 3 had the highest
importance rating for self-transcendence values (MR=229.53, U=4279, p=.003, r=-0.2),
specifically universalism values (U=4210, p<.001, r=-0.2).

While ‘Health Conscientious’ and ‘Anti-Modernist Circumspect Consumers’ did not differ
significantly in terms of their overall conservation values (U=4392.5, p=.112, r=-0.1),
‘Anti-Modernist

Circumspect

Consumers’

(Mdn=4:

MR=229.51)

gave

tradition

significantly greater importance than ‘Health Conscientious Consumers’ did (Mdn=5,
MR=195.23; U=4399, p=.017, r=-0.2).
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8.5

Typology of Irish Food Shoppers based on their Food Anxiety

Having profiled each of the clusters it was possible to develop a typology of the Irish food
shopper.

8.5.1

‘Nonchalant Consumers’

‘Nonchalant Consumers’ comprise two fifths of the food retail market and experience the
least food anxiety when food shopping. These young, high earning, third-level educated
consumers have grown up in a very different world to previous generations and have a
coolly unconcerned attitude towards their food.

Their perceived food-related knowledge is not commensurate with their education and
indeed ‘Nonchalant Consumers’ have little need, as yet, to make themselves aware of the
dangers inherent in modern food because they have not yet experienced the effects of food
and health related issues.

‘Nonchalant Consumers’ do not value conservation and self-transcendence values as much
as other clusters.

They are in an early life stage, and concentrating on establishing

themselves in their careers and families at the expense of security, conformity and tradition
values. Therefore, they may have less need for safety, predictability and stability and are
perhaps more likely to be interested in novel concepts and new food product innovations in
food production and processing. The consequent cost of this progress to the environment
and humankind is not to the forefront of their consciences. ‘Nonchalant Consumers’ rate
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‘power’ more highly than conservation or self-transcendence values which indicates that
control of their food is important to them.

8.5.2

‘Anti-Modernist Circumspect Consumers’

‘Anti-Modernist Circumspect Consumers’ represent a fifth of the food retail market and
experience greatest (techno)ethical, food provenance and dietary restrictions food anxiety.
For the oldest of the consumer clusters, age has brought with it a gamut of changes related
to income, beliefs and motivations as well as the onset of degenerative diseases. Given the
high incidence of food-related illness within this cluster these consumers are heedful of the
potential consequences of their food choices.

However, Anti-Modernist Circumspect

Consumers are overweight and obese, which indicates that they may lack the knowledge
required to act in accordance with recommended dietary guidelines. This suggestion,
coupled with their relatively low level of education, calls into question the accuracy of the
moderate level of knowledge they profess to have. Alternatively, their low income level
may be a barrier to eating healthily and fuel their dietary restrictions anxiety.

Having the highest importance ratings with regards conservation and self-transcendence
values and a low level of educational attainment which likely inhibits their understanding
of technological advancements, these consumers may be highly critical of the technological
developments in food production which have brought about a markedly different food
system from the food system they were familiar with in their prime. Consequently they
may have a ‘back to nature’ attitude to food.
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‘Anti-Modernist Circumspect Consumers’ may consider technology utilization to be
misapplied and misguided and may resist new food product innovations in favour of food
products they are familiar with. They may find novelty and risk threatening while finding
traditional ways of producing and processing food less demanding. With age, security
values and a predictable environment may be more important as capacities to cope with
change wane. Furthermore, their relative deprivation may force them to choose the same
familiar foods each time out of concern to avoid waste.

8.5.3

‘Health Conscientious Consumers’

‘Health Conscientious Consumers’ are the largest market segment and experience high
levels of nutritional and (micro)biological food anxiety. Moderately wealthy, relatively
educated and older than ‘Nonchalant Consumers’ but younger than ‘Anti-Modernist
Circumspect Consumers’, ‘Health Conscientious Consumers’ are just beginning to
experience health effects that can be moderated by food choice. They therefore take an
active interest in their food and diet and lead a wellness orientated lifestyle. While there is
no age predilection for the acquisition of food-borne illness, being older, ‘Health
Conscientious Consumers’ are more likely than ‘Nonchalant Consumers’ to have had firsthand experience of the unpleasantness of food poisoning and are thus eager to avoid a
repeat of the incident.

‘Health Conscientious Consumers’ value conservation and self-transcendence values highly
but not quite as much as ‘Anti-Modernist Circumspect Consumers’. They are approaching
the level of achievement that they are likely to attain in life and are committed to preserving
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established family, work and social relations.

Therefore they place emphasis on

conservation and self-transcendence values.

Being moderately educated they have a better understanding and appreciation of modern
food products and processes than ‘Anti-Modernist Circumspect Consumers’ but they are
not completely comfortable with the fast pace of new food product development and are
still reluctant to abandon the food products that they have built relationships with over the
years.
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8.6

Profiling the Food Anxiety when Eating Out Clusters

Chi-Square Tests for Independence and Spearman’s Rank Order Correlations were
performed to profile the consumers in each of the diner clusters identified in section 7.2
based on the anxiety antecedents identified earlier in this chapter.

8.6.1

Gender

There were no significant differences in gender between the three diner clusters (χ2=5.783,
df=2, p=.059).

8.6.2

Age

A Chi-Square Test for Independence showed a significant relationship between cluster
membership and age (χ²=27.822, df=4, p<.001). Figure 8.36 illustrates the proportions of
the clusters in each of the age categories.
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Bar-chart showing age profile of the diner clusters
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‘Easygoing Diners’ were significantly younger than the diners in the other two clusters.
The majority of diners in this cluster were aged between 18 and 35 years (53%).
‘Apprehensive’ and ‘Distressed’ diners were significantly older. ‘Distressed Diners’ were
the oldest diner cluster with 74% of consumers aged over 35 years, 27% were aged over 56
years.

8.6.3

Marital Status

The clusters differed significantly with regards to marital status (χ²=19.548, df=4, p<.001).
As Figure 8.37 illustrates, ‘Easygoing Diners’ have the highest proportion of single diners
(44%), while ‘Distressed Diners’ have the highest proportion of married respondents
(67%).

The ‘Distressed Diners’ cluster also has the greatest proportion of separated,

divorced and widowed respondents (11%).
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Bar-chart showing marital status profile of the diner clusters
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8.6.4

Income

There was a significant relationship between respondents’ cluster membership and their
level of income (χ²=29.830, df=6, p<.001). ‘Easygoing Diners’ were the highest earners
with 78% of respondents in this cluster earning over €35,000 per annum (Figure 8.38).
‘Apprehensive Diners’ earned significantly less. However, ‘Distressed Diners’ appeared to
have the lowest level of income. Over 50% of individuals in this cluster earned less than
€35,000 per annum.
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Bar-chart showing the income profile of the diner clusters

Education

There was a significant relationship between a respondents level of education and their
cluster membership (χ²=43.225, df=8, p<.001). Figure 8.39 shows that ‘Easygoing Diners’
were largely third-level educated (66%).

‘Apprehensive Diners’ were less educated.

302

‘Distressed Diners’ were the least educated. Forty percent of respondents in this cluster left
education before completing their Leaving Certificate.
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Bar-chart showing the educational background of the diner clusters

Body Mass Index

A Chi-Square Test for Independence revealed that the three consumer clusters could be
distinguished based on their body mass index (χ²=20.195, df=4, p<.001). As Table 8.40
illustrates, ‘Easygoing Diners’ had largely normal BMIs (62%). ‘Apprehensive Diners’
had slightly higher BMIs. However, ‘Distressed Diners’ had the greatest BMIs. Sixtythree percent of respondents in this cluster were overweight or obese.
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Food Responsibility

A Chi-Square Test for Independence showed that there was a relationship between having
responsibility for other people’s food and cluster membership (χ²=8.540, df=2, p=.016).
‘Distressed Diners’ tended to have responsibility for other people’s food (62%) whereas
‘Easygoing’ (46%) and ‘Apprehensive’ (46%) diners were less likely to have such
responsibility as is illustrated in Figure 8.41.
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Bar-chart showing the difference in responsibility for other’s food
between the three diner clusters

Food-related Illness

There were no significant differences between the clusters in their experience of food
related illness (χ2=4.664, df=2, p=.096).

8.6.9

High Risk Household Members

There were no significant differences between the clusters based on the presence of high
risk individuals in their households (χ2=7.254, df=4, p=.125).
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8.6.10

Perceived Personal Knowledge of Food-related Issues

A Kruskal-Wallis Test showed statistically significant differences between the diner
clusters in their perceived personal food knowledge [H(2)=25.413, p<.001]. The mean
ranks are illustrated in Figure 8.42. Post hoc Mann-Whitney U Tests explored these
differences and used a Bonferroni correction which set the significance level at 0.02 (.05/3).

Perceived Knowledge Mean Ranks

200

150

100

50

0
Easygoing Diners

Figure 8.42

Apprehensive Diners

Distressed Diners

Bar-chart showing perceived personal knowledge differences between
the consumer clusters

There were significant differences between ‘Easygoing Diners’ and ‘Apprehensive Diners’
(U=5811.5, p<.001, r=-0.3) and ‘Distressed Diners’ (U=5608, p<.001, r=-0.3) with respect
to their perceived personal knowledge.

‘Easygoing Diners’ (Mdn=53) perceived

themselves as being significantly less knowledgeable than ‘Apprehensive Diners’
(Mdn=60) and ‘Distressed Diners’ (Mdn=62) perceived themselves.
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There was no

significant difference in perceived personal knowledge between ‘Apprehensive’ and
‘Distressed’ diners (U=7141, p=.387, r=-.1).

8.6.11

Trust in Food Sector Stakeholders

A Kruskal-Wallis Test showed significant differences in trust between the consumer
clusters [H(2)=10.823, p=.004].

Post hoc Mann-Whitney U Tests explored these

differences applying a Bonferroni correction which deemed 0.02 the critical significance
value (.05/3).
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Bar-chart showing trust differences between the diner clusters
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Easygoing Diners’ (Mdn=34.5) trust in food sector stakeholders to minimise consumer food
anxiety was significantly less than that of Apprehensive Diners (Mdn=36; U=7053, p=.036,
r=-0.1) and Distressed Diners (Mdn=37; U=6334, p=.001, r=-0.2) (Figure 8.43). There was
no significant difference between Apprehensive Diners and Distressed Diners (U=6974.5,
p=.245, r=-0.1) in total trust scores.

8.6.12

Value Priorities

A Kruskal-Wallis Test showed significant differences between the clusters in term of the
relative importance they gave to values. There were significant differences in conservation
[H(2)=52.426, p<.001] and self-transcendence [H(2)=27.489, p<.001] value scores between
the three clusters.

Post hoc Mann-Whitney U Tests explored the differences in value priorities. A Bonferroni
correction was applied which set the significance level at 0.02 (.05/3).
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‘Easygoing Diners’ (Mdn=18, MR=122.43) gave conservation values significantly less
importance than ‘Apprehensive Diners’ (Mdn=16.5, MR=181.14; U=4400, p<.001, r=-0.3)
and ‘Distressed Diners’ did (Mdn=18, MR=216.37; U=3031, p<.001, r=-0.5) (Figure 8.44).
‘Easygoing Diners’ differed significantly from ‘Apprehensive’ and ‘Distressed’ diners on
all conservation values.

Conservation values were also significantly less important to

‘Apprehensive Diners’ than they were to ‘Distressed Diners’ (U=3031, p<.001, r=-0.5).
However, the only significant difference in terms of individual conservation values between
‘Apprehensive’ and ‘Distressed’ diners was with respect to the conservation value of
tradition (U=5251, p=.003, r=-2.959). ‘Distressed Diners’ (Mdn=6, MR=224.75) rated
tradition significantly more highly than ‘Apprehensive Diners’ (Mdn=4, MR=185.11).
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‘Easygoing Diners’ (Mdn=12, MR=143.45) had significantly lower importance ratings for
self-transcendence values than ‘Apprehensive’ (Mdn=12, MR=184.84; U=5635, p=.002,
r=-0.2) and ‘Distressed Diners’ had (Mdn=13.5, MR=212.09; U=4438.5, p<.001, r=-0.3).
‘Easygoing Diners’ had significantly lower importance ratings than ‘Apprehensive Diners’
and ‘Distressed Diners’ for all self-transcendence values. ‘Apprehensive Diners’ differed
significantly from ‘Distressed Diners’ in their universalism importance ratings. ‘Distressed
Diners’ (Mdn=7, MR=214.33) gave universalism significantly more importance than
‘Apprehensive Diners’ (Mdn=6, MR=182.52; U=5485.5, p=.013, r=-0.2).
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8.7

Typology of Irish Diners based on their Food Anxiety

Having profiled each of the clusters it was possible to develop a typology of the Irish food
diner.

8.7.1

‘Easygoing Diners’

‘Easygoing Diners’ represent just over a third of the food service market and experience the
least food anxiety of the three clusters when eating out.

Similar to ‘Nonchalant

Consumers’, these diners are the youngest of the three clusters, high earning and third-level
educated with healthy BMIs.

Their greatest worry when eating out is in relation to

nutritional food issues and since ‘Easygoing Diners’ grew up with technology,
technological food anxiety is the least of their worries.

Despite being the most highly educated of the three clusters, ‘Easygoing Diners’ perceive
themselves as being the least knowledgeable about food-related issues and may not be
aware of the potential dangers associated with food when eating out. Furthermore, they
experience the least ‘forced trust’ which suggests that they believe that they can personally
control their food anxiety and need not imbue as much trust in food sector stakeholders as
other clusters do. ‘Easygoing Diners’ appear to reflect of Berg’s (2004) ‘naïve consumers’,
reviewed in section 2.6.2.3.5, who do not actively think about food-related issues.

‘Easygoing Diners’ gave conservation and self-transcendence values the lowest importance
ratings of the three clusters. Consequently, it is likely that they focus on their own personal
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needs and care little about others expectations. Therefore they are likely to be open-minded
as regards new ideas and novel market offerings and may be willing to try new restaurants
and menu items. Given their high earnings per annum and lack of responsibility, it is likely
they have the greatest spending power and eat out more often than other cluster diners.

8.7.2

‘Distressed Diners’

‘Distressed Diners’ represent just under one third of the food service market and experience
the greatest food anxiety when eating out. Being largely overweight or obese, and the
eldest of the three clusters, it is likely that ‘Distressed Diners’ are conscious of their
mortality and are therefore more motivated about healthy living and maintaining a healthy
diet. However, their low income level may mean that they cannot afford to eat in quality
restaurants and must therefore opt for lower level fast-food service outlets or not eat out at
all.

Conservation values and self-transcendence values, particularly tradition and universalism,
were more important to ‘Distressed Diners’ than they were to ‘Easygoing’ or
‘Apprehensive’ diners. The tradition value relates to a person’s attitude to past and present
and shows one’s respect for culture, social norms and traditions (Schwarz, 1992).
Therefore it is probable that ‘Distressed Diners’ have a favourable attitude towards the food
of their past and are unwilling to replace their current dietary habits. ‘Distressed Diners’
try to avoid changes in their life (Schwartz, 1992) and changes in their diet.

These

findings may explain their food trends anxiety. In the current multi-cultural society, there
is plenty of opportunity for ‘Distressed Diners’ to try new cuisines and follow food trends
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when eating out. However, because of their conservation values and associated food
anxiety they tend to prefer what they know and avoid new menu items and cuisines.

The importance of conformity may lead them to make decisions that conform to the
expectations of their close social environment. They are more likely to choose restaurants
and menu items based on recommendations from family and friends in order to conform to
the expectations of their social environment and listen to their contemporaries’ advice in
relation to food issues. Therefore, while they perceive themselves as being moderately
knowledgeable about food-related issues, their knowledge of the issues may be limited in
terms of scope and accuracy.

Their high rating of conservation values suggest that they submit to recognised authority
and dominance and are therefore more likely to trust food sector stakeholder to minimise
their food anxiety. ‘Distressed Diners’ appear to be somewhat similar to Berg’s (2004)
‘sensible consumers’ reviewed in section 2.6.2.3.5.

8.7.3

‘Apprehensive Diners’

‘Apprehensive Diners’ are older than ‘Easygoing Diners’ but younger than ‘Distressed
Diners’ and represent the last third of the food-service market.

They lie between

‘Easygoing Diners’ and ‘Distressed Diners’ in terms of their income, education and food
anxiety when eating out; their food anxiety is greater than that of ‘Easygoing Diners’ but
they do not worry quite as much as ‘Distressed Diners’. ‘Apprehensive Diners’ worry most
about technological and food integrity issues.
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Despite being largely overweight and obese, ‘Apprehensive Diners’ are young enough and
active enough to believe that their weight is not a problem and they are only starting to
experience other health consequences of an unbalanced diet. As a result their greatest
worry is in relation to technological and food integrity issues rather than nutritional and
food trends issues when eating out.

Conservation values and self-transcendence values are not rated quite as highly by
‘Apprehensive Diners’ as they are by ‘Distressed Diners’.

Nonetheless these values

increase the propensity of ‘Apprehensive Diners’ to worry about food safety and the
maintenance of a predictable and stable food supply. ‘Apprehensive Diners’ may seek to
avoid uncertainty. While they may try new restaurants and cuisines, they also have habits
that are hard to break. Furthermore, it is likely that ‘Apprehensive Diners’ technological
and food integrity anxiety comes from their care for nature and the environment and these
diners are more likely to consider the environmental implications of their food choices
when eating out and the repercussions for mankind.

‘Apprehensive Diners’ are more educated than ‘Distressed Diners’. Yet, they perceive
themselves as being just as knowledgeable about food-related issues and just as trusting of
food sector stakeholders to minimise their food anxiety. It is likely that ‘Apprehensive
Diners’ are also ‘sensible consumers’ (Berg, 2004).

***
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The food shopper and diner clusters were distinct as regards socio-demographic and
psychographic characteristics. This finding further supported the strong discriminating
power and acceptability of food anxiety as a segmentation criterion. By crossing the
consumer clusters with the anxiety antecedents, a deeper understanding of the individuals
within each group was obtained.

8.8

Summary of the Chapter

This chapter identified environmental, situational and dispositional antecedents of food
anxiety when food shopping and when eating out.
findings.

Figures 8.45-8.53 summarize the

Typologies of Irish food shoppers and restaurant diners were subsequently

developed.

Environmental Antecedents

Dispositional Antecedents

Gender
Age
Marital status
Income
Education
Food responsibility
Food-related illness
High-risk household members

Conservation value priorities
Self-transcendence value priorities

Situational Antecedents
Knowledge of food-related issues

(Techno)ethical Food Anxiety
Figure 8.45

(Techno)ethical food anxiety when food shopping: a conceptual
framework
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Environmental Antecedents

Dispositional Antecedents

Gender
Age
Marital status
Education
Food responsibility
Food-related illness
High-risk household members

Conservation value priorities
Self-transcendence value priorities

Situational Antecedents
Knowledge of food-related issues

Nutritional Food Anxiety
Figure 8.46

Nutritional food anxiety when food shopping: a conceptual framework

Environmental Antecedents

Dispositional Antecedents

Gender
Age
Marital status
Income
Education
Living location
Food responsibility
Food-related illness

Conservation value priorities
Self-transcendence value priorities

Situational Antecedents
Knowledge of food-related issues

(Micro)biological Food Anxiety

Figure 8.47

(Micro)biological food anxiety when food shopping: a conceptual
framework
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Environmental Antecedents

Dispositional Antecedents

Gender
Age
Marital status
Body Mass Index
Income
Education
Food responsibility
Food-related illness
High risk household members

Conservation value priorities
Self-transcendence value priorities
Power value priority

Situational Antecedents
Knowledge of food-related issues

Dietary Restrictions Anxiety
Figure 8.48

Dietary restrictions anxiety when food shopping: a conceptual
framework

Environmental Antecedents

Dispositional Antecedents

Age
Marital status
Body Mass Index
Income
Education
Food responsibility
Food-related illness
Living location
High risk household members

Conservation value priorities
Self-transcendence value priorities

Situational Antecedents
Knowledge of food-related issues

Food Provenance Anxiety

Figure 8.49

Food provenance anxiety when food shopping: a conceptual framework
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Environmental Antecedents

Dispositional Antecedents

Age
Marital status
Body mass index
Income
Education
Food responsibility
Food-related illness

Conservation value priorities
Self-transcendence value priorities

Situational Antecedents
Knowledge of food-related issues
Trust in food sector stakeholders

Technological Food Anxiety
Figure 8.50

Technological food anxiety when eating out: a conceptual framework

Environmental Antecedents

Dispositional Antecedents

Age
Marital status
Body mass index
Education
Food responsibility
Food-related illness

Conservation value priorities
Self-transcendence value priorities

Situational Antecedents
Knowledge of food-related issues

Nutritional Food Anxiety
Figure 8.51

Nutritional food anxiety when eating out: a conceptual framework
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Environmental Antecedents

Dispositional Antecedents

Age
Marital status
Body mass index
Income
Education
Food responsibility
Food-related illness

Conservation value priorities
Self-transcendence value priorities

Situational Antecedents
Knowledge of food-related issues
Trust in food sector stakeholders

Food Integrity Anxiety

Figure 8.52

Food integrity anxiety when eating out: a conceptual framework

Environmental Antecedents

Dispositional Antecedents

Age
Marital status
Body mass index
Income
Education
Food responsibility
Food-related illness

Conservation value priorities
Self-transcendence value priorities

Situational Antecedents
Knowledge of food-related issues
Trust in food sector stakeholders

Food Trends Anxiety

Figure 8.53

Food trends anxiety when eating out: a conceptual framework
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CHAPTER NINE

9

Food Anxiety Models

The results presented in Chapter 8 provided a framework for the forward stepwise logistic
regression analyses performed to investigate which anxiety antecedents were of greatest
value in predicting food anxiety when food shopping and eating out.

9.1
9.1.1

Food Anxiety when Food Shopping
(Techno)ethical Food Anxiety when Food Shopping Model

Antecedents to the experience of (techno)ethical food anxiety when food shopping
proposed in Chapter 8 (Figure 8.45) were entered into a logistic regression analysis as
independent variables. Table I in Appendix 22 gives the categorical variable codings
included in the model. The dependent variable was a binomial variable derived from the
total (techno)ethical food anxiety score where 0 represented ‘low to moderate’
(techno)ethical food anxiety and 1 represented ‘high level’ (techno)ethical food anxiety.
The analysis was performed on 312 cases.

The parameter estimates of the logistic

regression analysis are presented in Table 9.1.

According to the Wald criterion, perceived personal food-related knowledge (p<.001),
priority of self-transcendence values (p=.008), income (p=.008) and age (p=.050) reliably
predicted high level (techno)ethical food anxiety when food shopping.
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The positive

regression coefficients indicated that respondents who perceived themselves as being
knowledgeable in relation to food and who embraced self-transcendence values were more
likely to experience high level (techno)ethical food anxiety. Furthermore, respondents who
earned €15,000-€34,999 per annum or who were 56 years of age or older were significantly
more likely to experience high level (techno)ethical food anxiety when food shopping than
respondents earning greater than €75,000 per annum or aged 18-35 years.

B
Constant

Perceived personal knowledge
Self-transcendence values
Age
36-55 vs. 18-35 years
56+ vs. 18-35 years
Income
<€14,999 vs. >€75,000
€15,000-€34,999 vs. >€75,000
€35,000-€74,999 vs. >€75,000
Note *p<.01, **p<.001.

Table 9.1

Sig. S.E.

Wald

Exp b

95% C. I.
for Exp b
Lower Upper

-4.703

**

.908 26.808

.009

.057
.117

**
*
*

.011 25.780
.044 6.988
5.998
.308 2.246
.434 5.627
11.751
.595 3.637
.411 9.567
.340 .856

1.059
1.124

1.036
1.031

1.082
1.226

1.585
2.803

.868
1.196

2.897
6.568

3.107
3.570
1.369

.969
1.594
.704

9.963
7.996
2.664

.461
1.031
1.134
1.273
.314

*
*
*

R2= .177 (Hosmer & Lemeshow), .192 (Cox & Snell), .274 (Nagelkerke).

Parameter estimates of the (techno)ethical anxiety when food shopping
regression analysis

The odds of experiencing high level (techno)ethical food anxiety were 2.8 times greater for
respondents aged 56 years or older than for those under 35 years of age. The model leads
to the prediction that the probability of experiencing high level (techno)ethical food anxiety
is 1% for 36-55 year olds and 2.5% for respondents aged 56 years plus. The odds of
experiencing high level (techno)ethical food anxiety were 3.5 times greater for respondents
in the €15,000-€34,999 income bracket than for those earning €75,000 or more. When
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converted to a probability the suggestion was that 3% of respondents earning €15,000€34,999 per annum would experience high level (techno)ethical food anxiety when food
shopping.

The odds ratios for the other significant predictors showed little change in the likelihood of
experiencing high level (techno)ethical food anxiety on the basis of a one unit change in
self-transcendence values or perceived knowledge. However, the odds of experiencing
high level (techno)ethical food anxiety for a respondent who perceived themselves to be
‘extremely food knowledgeable’ were 3.5 times greater than for a ‘very knowledgeable’
respondent.

This represents a 22 unit difference in perceived knowledge (e0.057*22).

Similarly the odds of experiencing high level (techno)ethical food anxiety were 2 times
greater for a respondent who rated self-transcendence values ‘very important’ than a
respondent who rated these values ‘important’.

The difference between these two

respondents represents a 6 unit difference in self-transcendence value scores (e0.117*6).

A comparison of log-likelihood ratios for the constant-only model and the final model
showed a statistically significant improvement with the addition of the antecedent
predictors [χ2(7)= 66.364, p<.001]. The overall percentage of correctly predicted cases
increased from 71.2% in the null model to 76.3% in the antecedents-model. The Hosmer
and Lemeshow Goodness-of-Fit Test was indicative of a model that predicted real world
data very well [χ2 (8) =8.138, p=.420].

Perceived food-related knowledge appears to be the most significant predictor of
(techno)ethical food anxiety with increased perceived personal knowledge being associated
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with increased food anxiety. This represents both an opportunity and a threat to food sector
players. Findings in section 8.2.1 suggested that consumers are not knowledgeable about
(techno)ethical food issues and research cited in section 2.6.2.2 and the qualitative survey
(Section 4.1) suggested that people are becoming more and more aware of reasons to be
anxious. Considering the negative ‘media sensationalism’ that surrounds food (Slovic,
1999), it is likely that consumer perceived personal knowledge of food issues will continue
to increase and to fuel consumer (techno)ethical anxiety. This affords food producers
whose products seek to allay consumer (techno)ethical food anxiety much opportunity.
Furthermore, the predictive value of the self-transcendence values provides them with a
valuable tool for tailoring their advertising and marketing to emphasise that their products
protect people and nature (universalism); and preserve the welfare of those with whom one
is in frequent personal contact (benevolence) (Schwartz, 1994).

Proponents of food technology and modern agricultural practices should be targeting their
product offerings at young, higher earning individuals who tend not to experience high
levels of (techno)ethical food anxiety and are therefore more interested in purchasing
irradiated food products; conventionally produced fruit and vegetables; and food that has
been mass produced and transported from abroad. The findings of section 8.5.1 suggest
that a large portion of potential custom for such products would come from ‘Nonchalant
Consumers’. Conversely, free-range and fair trade food producers should be targeting
‘Anti-Modernist Circumspect Consumers’ as they tend to experience higher levels of
(techno)ethical food anxiety and are more likely to engage in anxiety avoidance behaviours
when food shopping.
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9.1.2

Nutritional Food Anxiety when Food Shopping Model

Antecedents to the experience of nutritional food anxiety when food shopping proposed in
Chapter 8 (Figure 8.46) were entered into a logistic regression analysis as independent
variables. Table II in Appendix 22 gives the categorical variable codings included in the
model.

The dependent variable in the analysis was a binomial variable derived from the

nutritional food anxiety when food shopping score, where 0 represented ‘low to moderate’
nutritional food anxiety and 1 represented ‘high level’ nutritional food anxiety.

The

analysis was performed on 328 cases.

Table 9.2 shows the parameter estimates of the analysis. According to the Wald criterion,
perceived knowledge of food-related issues (p<.001), marital status (p<.001) and gender
(p=.004) were the only antecedent variables which reliably predicted high level nutritional
food anxiety when food shopping.

B
Constant

Perceived personal knowledge
Gender
Marital Status
Married vs. Single
Once married vs. Single
Note *p<.01, **p<.001.

Table 9.2

Sig. S.E.

-3.340

**

.049
.819

**
*
**
**

1.609
1.146

Wald

Exp b 95% C. I. for Exp b
Lower
Upper
.675 24.482 .035
.011 21.310
.283 8.358
27.373
.308 27.326
.635 3.264

1.050
2.268

1.028
1.302

1.072
3.951

4.998
3.147

2.734
.907

9.137
10.914

R2= .172 (Hosmer & Lemeshow), .182 (Cox & Snell), .264 (Nagelkerke).

Parameter estimates of the nutritional anxiety when food shopping
regression analysis

The positive regression coefficients suggested that married, female respondents who
perceived themselves as being knowledgeable about food-related issues were more likely to
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experience high level nutritional food anxiety when food shopping than single, male
respondents who did not perceive themselves as being knowledgeable about food-related
issues.

Being female increased the odds of experiencing high level nutritional food anxiety by 2.3
times, when compared to male respondents. The model predicted that the probability of a
female respondent experiencing high level nutritional food anxiety when food shopping
was 7% and the probability of a married respondent experiencing nutritional food anxiety
was 15%. The odds of experiencing high level nutritional food anxiety were 5 times
greater for married respondents than single respondents.

The ratio levels for the perceived knowledge variable showed little increase in the
likelihood of experiencing high level nutritional food anxiety based on a one unit change in
perceived knowledge score.

However, an increase in perceived knowledge from

‘moderately’ to ‘very knowledgeable’ (22 units) would increase the odds of experiencing
high level nutritional food anxiety by 2.9 times (e0.049*22).

A comparison of log-likelihood ratios for the constant only model and the final model
showed a statistically significant improvement with the addition of the antecedent
predictors [χ2(4)= 65.844, p<.001]. The model showed a correct prediction level of 77.4%
compared to 72.9% in the null model. The Hosmer and Lemeshow Goodness-of-Fit Test
indicated that the model was a good fit [χ2 (8)= 3.903, p=.866].
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Perceived personal knowledge was also a significant predictor of nutritional food anxiety
when food shopping. Section 6.1 showed that nutritional food anxiety was associated with
increased frequency of nutritional anxiety avoidance behaviours.

Consequently, these

findings suggest that public health authorities and healthful and functional food producers
should communicate the dangers inherent in food in order to amplify nutritional anxiety
and demand for healthy, wholesome food products. The logistic regression results, coupled
with findings in section 8.5, suggest that food producers should focus their marketing and
advertising at married, female, ‘Health Conscientious’ and ‘Anti-Modernist Circumspect
Consumers’.

Furthermore, public health promotions should target single, male,

‘Nonchalant Consumers’, the very market at which convenience and snack food companies
should target their product offerings.

9.1.3

(Micro)biological Food Anxiety when Food Shopping Model

Antecedents to the experience of (micro)biological food anxiety when food shopping
proposed in Chapter 8 (Figure 8.47) were entered into a logistic regression analysis as
independent variables. Table III in Appendix 22 gives the categorical variable codings
included in the model. The dependent variable was a binomial variable derived from the
(micro)biological food anxiety when food shopping score, where 0 represented ‘low to
moderate’ (micro)biological food anxiety and 1 represented ‘high level’ (micro)biological
food anxiety. The regression was performed on 418 cases. The parameter estimates of the
logistic regression analysis are presented in Table 9.3.
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B
Constant

Perceived personal knowledge
Conservation values
Education
Primary vs. Third-level
degree or higher
Junior Cert. vs. Thirdlevel degree or higher
Leaving Cert. vs. Thirdlevel degree or higher
Third-level non-degree vs.
Third-level degree or higher
Note *p<.01, **p<.001.

Table 9.3

Sig. S.E.

Wald

Exp b

95% C. I. for
Exp b
Lower Upper

-2.466

*

.745 10.791

.087

.034
.092

**
**
*

.010 10.576
.029 10.129
13.004
.579 1.489

1.035
1.097

1.014
1.036

1.056
1.036

2.028

.651

6.314

.707
1.640

*

.585

7.868

5.155

1.639

16.213

.887

*

.393

5.100

2.429

1.124

5.247

.985

*

.365

7.274

2.677

1.309

5.475

R2= .123 (Hosmer & Lemeshow), .101 (Cox & Snell), .174 (Nagelkerke).

Parameter estimates of the (micro)biological anxiety when food shopping
regression analysis

According to the Wald criterion, perceived personal food-related knowledge (p=.001),
priority of conservation values (p=.001) and education (p=.011) contribute to the prediction
of high level (micro)biological food anxiety when food shopping. The positive regression
coefficients indicated that respondents who perceived themselves as being knowledgeable
about food issues and who embraced conservation values were more likely to experience
high level (micro)biological food anxiety when food shopping. Furthermore, respondents
who had not attained a third-level degree were more likely to experience high level
(micro)biological food anxiety. The primary versus third-level degree or higher dummy
variable was not significant (p=.222).

The odds of experiencing high level (micro)biological food anxiety were over 5 times
greater for respondents who completed their Junior/Intermediate Certificate; 2.5 times
greater for respondents who completed their Leaving Certificate and 2.6 times greater for
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those who had achieved a third-level non-degree qualification than respondents who had a
achieved a third-level degree or higher. The probabilities of respondents who terminated
their full-time education at Junior/Intermediate Certificate; at Leaving Certificate; or at
third-level non-degree level experiencing high level (micro)biological food anxiety when
food shopping were 31%, 17% and 19% respectively. Incidentally, the probability of a
respondent with a third-level degree or higher experiencing high level (micro)biological
food anxiety was 8%.

The odds ratios showed little change in the likelihood of experiencing high level
(micro)biological food anxiety based on a one unit increase in perceived knowledge and
conservation values. However, the odds of experiencing high level (micro)biological food
anxiety were 2.1 times greater for respondents who perceived themselves as ‘very
knowledgeable’ than those who were ‘moderately knowledgeable’ (22 unit difference in
overall perceived knowledge score: e0.034*22). Furthermore those who deemed conservation
values to be ‘very important’ were 1.3 times more likely to experience high level
(micro)biological food anxiety than those who believed the values to be ‘important’ (9 unit
difference in conservation score: e0.092*3).

The log-likelihood ratio comparisons for the constant only and the final model showed a
significant improvement with the addition of the perceived knowledge, conservation values
and education antecedent variables [χ2(6)= 44.727, p<.001]. Overall classification accuracy
improved to 85.9% from 84.2% in the null model. The Hosmer and Lemeshow Goodnessof-Fit Test was indicative of a model that predicted real world data quite well [χ2(8)= 7.654,
p=.468].
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The significant predictive value of perceived personal knowledge in assessing food anxiety
carried through to (micro)biological food anxiety when food shopping. Respondents, who
perceived themselves as being knowledgeable, tended to experience high level food anxiety
and therefore they made food choices which allayed their (micro)biological food anxiety
more frequently (Section 6.1). The findings suggest that ‘fresh’, ‘safe’ food should be
targeted at less educated ‘Health Conscientious’ and ‘Anti-Modernist Circumspect
Consumers’ who perceive themselves as being more knowledgeable about food-related
issues that ‘Nonchalant Consumers’ (Section 8.4.11). The importance of conservation
values suggests that food companies and retailers should emphasise their commitment to
safety (security); their compliance with expectations and norms (conformity); their respect
for authority and their efforts to preserve the status quo (tradition) (Schwartz, 1994).

9.1.4

Dietary Restrictions Anxiety when Food Shopping Model

Antecedents to the experience of dietary restrictions anxiety when food shopping proposed
in Chapter 8 (Figure 8.48) were entered into a logistic regression analysis. Table IV in
Appendix 22 gives the categorical variable codings included in the model. The dependent
variable was a binomial variable derived from the dietary restrictions food anxiety when
food shopping score, where 0 represented ‘low to moderate’ dietary restrictions anxiety and
1 represented ‘high level’ dietary restrictions anxiety when food shopping. The stepwise
logistic regression analysis was performed on 308 cases. The parameter estimates of the
regression are presented in Table 9.4.
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B
Constant

Food-related illness
Perceived personal knowledge
Self-transcendence values
Education
Primary vs. Third-level
degree or higher
Junior Cert. vs. Third-level
degree or higher
Leaving Cert. vs. Thirdlevel degree or higher
Third-level non-degree vs.
Third-level degree or
higher
BMI
Overweight vs. Normal
weight
Obese/morbidly obese vs.
Normal weight
Note *p<.01, **p<.001.

.

Table 9.4

Sig. S.E.

-6.460

**

.815
.042
.101

*
**
*
**

Wald

Exp b 95% C. I. for Exp b
Lower
Upper
.964 44.946 .002
.300 7.377
.010 18.578
.050 4.141
18.168
.686 .981

2.259
1.043
1.107

1.255
1.023
1.004

4.066
1.063
1.220

1.972

.514

7.560

.465 14.705

5.942

2.390

14.774

.652

.456

2.047

1.920

.786

4.692

.392

.442

.786

1.480

.622

3.520

.679
1.782

**

1.110

**
**

13.190
.312 12.634

3.035

1.646

5.599

.873

*

.444

2.394

1.002

5.719

3.863

R2= .020 (Hosmer & Lemeshow), .213 (Cox & Snell), .304 (Nagelkerke).

Parameter estimates of the dietary restrictions anxiety when food
shopping regression analysis

The results of the Wald statistics indicated that perceived personal food knowledge
(p<.001), education (p=.001), BMI (p=.001), food-related illness (p=.007), and priority of
self-transcendence values (p=.042) were the only reliable predictors of high level dietary
restrictions anxiety when food shopping among the antecedents identified in Chapter 8.
The positive coefficients indicated that respondents who perceived themselves to be
knowledgeable about food-related issues; who were less well educated; with non-normal
BMIs and experience of food-related illness; and who embraced self-transcendence values
were significantly more likely to experience high level dietary restrictions anxiety when
food shopping.
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Respondents who suffered from food-related illness were 2.2 times more likely to
experience high level dietary restrictions anxiety than those with no such food-related
health issues. However, the probability of a respondent who suffers from food related
illness experiencing high level dietary restrictions anxiety was 0.4%.

The odds of

experiencing high level dietary restrictions anxiety were nearly 6 times greater for
respondents whose highest level of education was Junior/Inter. Certificate than those who
had achieved a third-level degree or higher.

Overweight, obese and morbidly obese

respondents were between 2.3 and 3 times more likely to experience high level dietary
restrictions anxiety than those with a normal body mass index.

The probabilities of

overweight and obese respondents experiencing high level dietary restrictions anxiety were
0.5% and 0.4% respectively.

The odds ratios showed little change in the likelihood of experiencing high levels of dietary
restrictions anxiety based on a one unit change in the perceived knowledge or selftranscendence predictor variables. However, a 22 unit increase in the overall perceived
knowledge score, which would improve a respondents perceived knowledge from ‘very
knowledgeable’ to ‘extremely knowledgeable’, would increase the likelihood of
experiencing high level dietary restriction anxiety by 2.5 times (e0.042*22). Similarly, a 6
unit increase in the priority given to self-transcendence values from ‘important’ to ‘very
important’ would increase the likelihood of experiencing dietary restrictions anxiety by 1.8
times (e0.101*6).

A comparison of the log-likelihood ratios for the constant-only and the final model showed
a statistically significant improvement with the addition of these predictor variables [χ2(9)=
331

73.964, p<.001]. Overall classification accuracy improved from 70.5% in the null model to
76.9%. The Hosmer and Lemeshow Goodness-of-Fit Test was indicative of a well-fitting
model [χ2(8)= 4.168, p=.842].

These findings, together with findings in section 8.5 suggest that special dietary foods
should be targeted at less educated ‘Anti-Modernist Circumspect Consumers’ who suffer
from food-related health issues.

Less educated respondents may have poor nutrition

knowledge and may not be proficient at identifying sources of nutrients and substitutes for
the food products they must avoid as part of their restrictive diet regime. Furthermore, they
may not understand the consequences of not changing their diets for health reasons. As
they seek out information and learn more about their conditions, they perhaps become more
aware and consequently their dietary restrictions anxiety increases and they engage in
anxiety avoidance behaviours when food shopping (Section 6.1). The predictive value of
self-transcendence priorities indicates that manufacturers of special dietary foods should
emphasis their appreciation of the difficulties of maintaining a restrictive diet and their
commitment to protecting the welfare of their customers (universalism). Furthermore, they
should communicate that they care for and are concerned for their customers and seek to
serve their interests rather than their own (benevolence) (Schwartz, 1994).

9.1.5

Food Provenance Anxiety when Food Shopping Model

Antecedents to the experience of food provenance anxiety when food shopping proposed in
Chapter 8 (Figure 8.49) were entered into a forward stepwise binomial logistic regression
analysis.

Table V, in Appendix 22, reports the categorical variable parameterisations
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included in the model. The dependent variable was a binomial variable derived from the
food provenance anxiety when food shopping score, where 0 represented ‘low to moderate’
food provenance anxiety and 1 represented ‘high level’ food provenance anxiety. The
regression was performed on 312 cases. The parameter estimates of the analysis are
presented in Table 9.5.

According to the Wald criterion, perceived knowledge of food-related issues (p<.001),
priority of self-transcendence values (p=.005) and income (p=.040) were the only
significant predictors of high level food provenance anxiety among the proposed
antecedents.

The positive regression coefficients suggested that respondents who perceived themselves
as being knowledgeable about food-related issues (p<.001), who embraced selftranscendence values (p=.005) and who earned between €15,000 and €34,999 (p=.045)
were significantly more likely to experience high level food provenance anxiety.

The odds of respondents who earned €15,000-€34,999 per annum experiencing high level
food provenance anxiety were 2.3 times greater than those of respondents earning more
than €75,000 per annum. The probability of those who earned €15,000-€34,999 per annum
experiencing high level food provenance anxiety was 5% and the probability of respondents
who earned over €75,000 experiencing high level food provenance anxiety was 2%.
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B
Constant

Perceived personal knowledge
Self-transcendence values
Income
<€14,999 vs. >€75,000 plus
€15,000-€34,999 vs. >€75,000
€35,000-€74,999 vs. > €75,000
Note *p<.01, **p<.001.

Table 9.5

Sig. S.E.

-3.844

**

.055
.123

**
*
*

.486
.825
-.196

*

Wald

Exp b 95% C. I. for Exp b
Lower
Upper
.852 20.379 .021
.011 25.407
.044 8.050
8.324
.557 .761
.412 4.007
.343 .329

1.057
1.131

1.034
1.039

1.080
1.232

1.626
2.283
.822

.546
1.017
.420

4.844
5.123
1.608

R2= .145 (Hosmer & Lemeshow), .157 (Cox & Snell), .227 (Nagelkerke).

Parameter estimates of the food provenance anxiety when food shopping
regression analysis

The odds ratio showed little change in the likelihood of experiencing high level food
provenance anxiety based on a one unit increase in perceived knowledge or selftranscendence scores. However, a 22 unit change in the perceived knowledge score, which
would elevate a respondent from being ‘moderately knowledgeable’ to being ‘very
knowledgeable’ about food-related issues, would increase the likelihood ratio of
experiencing food provenance anxiety to 3.3 times (e0.055*22). A six unit increase in selftranscendence score would increase the value’s priority from being ‘important’ to being
‘very important’. Therefore the odds of a respondent who deemed self-transcendence
values to be ‘very important’ experiencing high level food provenance anxiety would be
over twice those of a respondent who only deemed the values to be ‘important’ (e0.123*6).

The log-likelihood comparisons for the constant-only and the final model showed a
significant improvement with the addition of the antecedent variables [χ2(5)= 53.4, p<.001].
The classification accuracy improved from 72.4% in the null model to 74.7%. The Hosmer
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and Lemeshow Goodness-of-Fit Test was indicative of a model with good fit [χ2(8)= 4.836,
p=.775].

The results of the food provenance logit model suggested that Irish food producers and
promoters of fully traceable and organic produce should target their produce at relatively
low income ‘Anti-Modernist Circumspect Consumers’ (Section 8.5.2).

Low income

consumers within this cluster experience elevated food provenance anxiety because they
lack the income to avoid adverse outcomes (Wildavsky & Dake, 1990) by purchasing
substitute products (Dosman et al., 2001). The predictive value of self-transcendence
indicates that food producers who aim to assuage consumer food provenance anxiety
should emphasise their dedication to serving the interests of others and their concern for the
welfare and protection of all people (Schwartz, 1994).
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9.2
9.2.1

Food Anxiety when Eating Out
Technological Food Anxiety when Eating Out Model

Technological anxiety antecedents proposed in Chapter 8 (Figure 8.50) were entered into a
forward stepwise logistic regression analysis.

Table VI, in Appendix 22, reports the

categorical variable codings included in the regression model. The dependent variable was
a binomial variable derived from the technological food anxiety when eating out score,
where 0 represented ‘low to moderate’ technological food anxiety and 1 represented ‘high
level’ technological food anxiety. The regression was performed on 399 cases. The
parameter estimates of the analysis are presented in Table 9.6.

B
Constant

Conservation values
Perceived personal knowledge
Trust
Age
36-55 vs. 18-35 years
56+ vs. 18-35 years
Education
Primary vs. Third-level
degree or higher
Junior Cert. vs. Third-level
degree or higher
Leaving Cert. vs. Third-level
degree or higher
Third-level non-degree vs.
Third-level degree or higher
Note *p<.01, **p<.001.

Table 9.6

Sig. S.E.

Wald

Exp b

95% C. I.
For Exp b
Lower Upper

-5.537

**

.887 38.987

.004

.067
.032
.046

*
**
*
*

.024 7.951
.008 16.895
.018 6.668
7.705
.256 1.556
.332 7.704
13.740
.518 2.404

1.069
1.033
1.047

1.021
1.017
1.011

1.120
1.049
1.084

1.377
2.511

.833
1.311

2.275
4.811

2.231

.809

6.154

.320
.921

*
*

.803
1.301

**

.383 11.545

3.671

1.734

7.774

.921

*

.329

7.816

2.511

1.317

4.790

.307

3.046

1.708

.936

3.115

.535

R2= .147 (Hosmer & Lemeshow), .184 (Cox & Snell), .246 (Nagelkerke).

Parameter estimates of the technological food anxiety when eating out
regression analysis
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According to the Wald criterion, perceived food knowledge (p<.001), priority of
conservation values (p=.005), education (p=.008), trust in food sector players (p=.010), and
age (p=.021) were the significant predictors of high level technological food anxiety when
eating out among the proposed antecedents.

The positive regression coefficients suggested that respondents who perceived themselves
as being knowledgeable about food; who gave conservation values high priority; and who
imbued trust in food sector players were significantly more likely to experience high level
technological food anxiety when eating out. Respondents aged over 55 years of age and
those who left full-time education after their Junior/Inter Cert. or Leaving Cert. were also
more likely to experience high level technological food anxiety.

The odds of respondents aged over 55 years experiencing technological food anxiety were
over 2.5 times those of respondents aged 18-35 years. Respondents who terminated their
education at Junior or Leaving Cert level were between 2.5 and 3.7 times (respectively)
more likely to experience high levels of technological anxiety when eating out than those
who had attained a third level degree or higher.

The odds ratios for perceived knowledge, conservation and trust appeared to be low.
However, these ratios are based on a one unit change in these score variables. For instance,
if perceived knowledge was to increase by 22 units elevating a respondent’s knowledge
from ‘very knowledgeable’ to ‘extremely knowledgeable’; the likelihood of them
experiencing high level technological food anxiety would increase 2 times (e0.032*22).
Similarly if a respondent’s conservation value priorities were to increase by 9 units from
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‘important’ to ‘very important’, their likelihood of experiencing high level technological
anxiety when eating out would increase nearly twofold (e0.067*9). With respect to trust, if
the total score increased by 10 units from ‘somewhat trust’ to ‘trust completely’, the
respondent who trusted the food sector players ‘completely’ would be 1.6 times more likely
to experience high level technological food anxiety than the ‘somewhat trustful’ respondent
(e0.046*10).

Log-likelihood comparisons between the constant-only model and the final model showed a
significant improvement with the addition of these five antecedent variables [χ2(9)= 81.172,
p<.001]. The classification accuracy improved from 52.6% in the null model to 68.7% in
the final model. The Hosmer and Lemeshow Goodness-of-Fit Test was indicative of a
model with good fit [χ2(8)= 7.775, p=.456].

The findings of the technological food anxiety logistic regression model, together with the
diner profiles in section 8.7, suggest that restaurants that use conventional, mass produced
ingredients should be targeting young, highly educated ‘Easygoing Diners’ who are
comfortable with modern technologies and experience least technological anxiety when
eating out. They are therefore less likely to demonstrate technological anxiety avoidance
behaviours (Section 6.2). Conversely, ‘slow food’ restaurants should focus on ‘Distressed
Diners’ (Section 8.7.2) as they are the oldest, least educated diners, who are obliged to
place greatest trust in food sector stakeholders because they do not understand the changes
that have taken place in food production.

Consequently they experience greatest

technological anxiety and exhibit most frequent technological anxiety avoidance
behaviours (Section 6.2).

The importance of conservation values as a predictor of
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technological anxiety suggests that ‘slow food’ establishments should promote their
concept by emphasising their commitment to past beliefs and customs (tradition);
compliance with social norms and expectations (conformity); and assurance of safety and
stability (security) (Schwartz, 1994).

9.2.2

Nutritional Food Anxiety when Eating Out Model

Antecedents to the experience of nutritional food anxiety when eating out proposed in
Chapter 8 (Figure 8.51) were entered into a forward stepwise logistic regression analysis.
Table VII in Appendix 22 presents the categorical variable codings included in the model.
The dependent variable was a binomial derivation from the nutritional food anxiety when
eating out score where 0 represented ‘low to moderate’ nutritional food anxiety and 1
represented ‘high level’ nutritional food anxiety. The regression analysis was performed on
418 cases. The parameter estimates of the logistic regression analysis are presented in
Table 9.7.

According to the Wald criterion, perceived food knowledge (p<.001), body mass index
(p=.002), priority of self-transcendence values (p=.006) and experience of food-related
illness (p=.036) were the reliable predictors of high levels of nutritional food anxiety when
eating out.
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B
Constant

Body Mass Index
Overweight vs.
normal weight
Obese/morbidly obese vs.
normal weight
Food-related illness
Perceived personal knowledge
Self-transcendence values

-3.708

**

Exp b 95% C. I. for Exp b
Lower
Upper
.596 38.669 .025

.545

*
*

12.295
.228 5.719

1.724

1.103

2.695

1.055

**

.332 10.111

2.872

1.499

5.502

.447
.027
.093

*
**
*

.213 4.397
.007 14.886
.034 7.544

1.563
1.028
1.097

1.030
1.013
1.027

2.374
1.042
1.173

Wald

R2= .085 (Hosmer & Lemeshow), .109 (Cox & Snell), .147 (Nagelkerke).

Note *p<.01, **p<.001.

Table 9.7

Sig. S.E.

Parameter estimates of the nutritional food anxiety when eating out
regression analysis

The regression coefficients showed that respondents who perceived themselves as being
knowledgeable about food-related issues; who did not have a normal BMI; who gave selftranscendence values high priority; and who suffered from food-related illness were more
likely to experience high level nutritional food anxiety when eating out.

Overweight respondents were 1.7 times more likely to experience high level nutritional
food anxiety when eating out and obese or morbidly obese respondents were nearly three
times more likely to experience this anxiety. Suffering from a food-related illness would
increase the likelihood of experiencing high level nutritional food anxiety when eating out
by 1.5 times.

The odds ratios for the perceived knowledge and self-transcendence variables appeared to
show little increase in the likelihood of experiencing high level nutritional food anxiety
based on a one unit increase in their score. However, an increase in a respondent’s
perceived

knowledge

from

being

‘very
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knowledgeable’

to

being

‘extremely

knowledgeable’ represented a 20 unit increase. The likelihood of experiencing high level
nutritional food anxiety when eating out was 1.7 times greater for an ‘extremely
knowledgeable’ respondent than it was for a ‘very knowledgeable’ respondent (e0.027*20).
Similarly, an increase in self-transcendence values priority from ‘important’ to ‘very
important’ would increase the likelihood of experiencing high level nutritional food anxiety
by 1.7 times (e0.093*6).

The log-likelihood ratio comparisons for the constant-only model and the final model
showed a significant improvement with the addition of the four predictors [χ2(5)= 48.298,
p<.001]. The classification accuracy improved from 58.4% in the null model to 66% in the
full model. According to the Hosmer and Lemeshow Goodness-of-Fit Test the model was a
very good fit [χ2(8)= 3.452, p=.903].

The findings of the nutritional food anxiety when eating out logit model, in addition to
findings in section 7.2.4, suggest that restaurants with healthy food concepts should target
their offering at overweight and obese, ‘Distressed Diners’ as they experience the greatest
nutritional food anxiety when eating out. The importance of self-transcendence values to
the prediction of nutritional food anxiety suggests that proponents of healthy dining should
market their concept by demonstrating their commitment to preserving and enhancing the
welfare of their clientele (benevolence) and their understanding and appreciation of their
customers’ health issues (universalism) (Schwartz, 1994).
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9.2.3

Food Integrity Anxiety when Eating Out Model

Antecedents to the experience of food integrity anxiety when eating out proposed in
Chapter 8 (Figure 8.52) were entered into a logistic regression analysis. The categorical
variable codings used in the regression model are given in Table VIII, Appendix 22. The
dependent variable was derived from the food integrity anxiety when eating out total score.
The derived variable was binomial with 0 representing ‘low to moderate’ food integrity
anxiety and 1 representing ‘high level’ food integrity anxiety when eating out. The logistic
regression analysis was performed on 399 cases. Table 9.8 shows the parameter estimates
of the regression.

B

Exp b 95% C. I. for Exp b
Lower
Upper
-3.951 ** .976 16.375 .019

Constant

Perceived personal knowledge
Conservation values
Trust
Note *p<.01, **p<.001.

Table 9.8

.037
.117
.039

S.E.

Wald

** .010 14.209
** .027 19.233
* .020 3.889

1.038
1.124
1.040

1.018
1.067
1.000

1.058
1.185
1.081

R2= .112 (Hosmer & Lemeshow), .105 (Cox & Snell), .167 (Nagelkerke).

Parameter estimates of the food integrity anxiety when eating out
regression analysis

According to the Wald criterion, perceived personal knowledge of food-related issues
(p<.001), priority of conservation values (p<.001) and trust in food sector players (p=.049)
were the only antecedents that reliably predicted high level food integrity anxiety when
eating out.

The regression coefficients indicated that respondents who perceived themselves as being
knowledgeable about food-related issues; who embraced conservation values; and who
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invested trust in the food sector stakeholders were more likely to experience high level food
integrity anxiety when eating out.

The odds ratios showed little change in the likelihood of experiencing high level food
integrity anxiety based on a one unit increase in perceived knowledge, conservation values
or trust. However, in a more practical sense where, for example, a respondent’s perceived
knowledge increased from ‘very knowledgeable’ to ‘extremely knowledgeable’ (20 unit
increase), the odds of the ‘extremely knowledgeable’ respondent experiencing food
integrity anxiety when eating out was 2.1 times those of the ‘very knowledgeable’
respondent (e0.037*20).

If the priority of conservation values was to increase from

‘important’ to ‘very important’ (9 unit increase), the likelihood of the respondent who
deemed conservation values to be ‘very important’ experiencing high level food integrity
anxiety would be 2.9 times greater than that of the respondent who deemed them
‘important’ (e0.117*9). An increase from ‘somewhat trust’ to ‘trust completely’ (10 units)
would elicit an odds ratio of 1.5 (e0.039*10).

The log-likelihood ratio comparisons for the constant only model versus the final model
showed a significant improvement with the addition of the antecedent variables
[χ2(3)=44.283, p<.001]. This model showed a correct prediction level of 81.7% compared
to 80.5% in the null model.

The Hosmer and Lemeshow Goodness-of-Fit Test was

indicative of a model that predicted real world data well [χ2(8)= 8.013, p=.432].

These findings focus on the importance of perceived knowledge as a predictor of food
integrity anxiety. The more restaurant customers perceive themselves to know about food
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related issues, the greater their food integrity anxiety. Findings reported in Sections 8.6.10
to 8.6.12, coupled with the logit model results, suggest that restaurants should seek to
assure ‘Apprehensive’ and ‘Distressed Diners’ that their produce is of the highest integrity
by emphasising their respect for food regulatory authorities (tradition); their discipline and
obedience with respect to food law; and their commitment to cleanliness and safety
(security) (Schwartz, 1994).

9.2.4

Food Trends Anxiety when Eating Out Model

The antecedents to the experience of food integrity anxiety when eating out proposed in
Chapter 8 (Figure 8.53) were entered into a logistic regression analysis. Table IX in
Appendix 22 gives the categorical variable codings used in the regression model. The
dependent variable was derived from the food trends anxiety when eating out score. In this
binomial variable 0 represented ‘low to moderate’ food trends anxiety and 1 represented
‘high level’ food trends anxiety when eating out. The analysis was performed on 399
cases. The parameter estimates of the logistic regression are presented in Table 9.9.

According to the Wald criterion, BMI (p<.001), having responsibility for other’s food
(p<.001), education (p<.001), perceived food knowledge (p=.001), priority of conservation
values (p=.004) and trust in food sector stakeholders (p=.031) were reliable predictors of
high level food trends anxiety when eating out.
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Constant

Body Mass Index
Overweight vs. Normal weight
Obese/morbidly obese vs.
Normal weight
Food responsibility
Perceived personal knowledge
Conservation values
Trust
Education
Primary vs. Third-level degree
or higher
Junior Cert. vs. Third-level
degree or higher
Leaving Cert. vs. Third-level
degree or higher
Third-level non-degree vs.
Third- level degree or higher
Note *p<.01, **p<.001.

Table 9.9

B

Sig.

S.E.

-6.893

**

1.005 47.000

.001

.779
1.312

**
*
**

15.355
8.519
12.176

2.179
3.713

1.292
1.777

3.677
7.758

2.595
1.026
1.083
1.043

1.576
1.011
1.026
1.004

4.272
1.042
1.142
1.084

4.963

1.807

13.633

.953
.026
.079
.042

.267
.376
.254
.008
.027
.020

Wald

Exp b

95% C. I. for
Exp b
Lower Upper

1.602

**
**
*
*
**
*

.516

14.048
11.398
8.461
4.638
20.310
9.656

1.473

**

.405

13.238

4.362

1.973

9.645

.740

.381

3.764

2.095

.992

4.425

.303

.374

.658

1.355

.651

2.819

R2= .197 (Hosmer & Lemeshow), .221 (Cox & Snell), .308 (Nagelkerke).

Parameter estimates of the food trends anxiety when eating out regression
analysis

The coefficients indicated that overweight and obese respondents who are responsible for
purchasing other people’s food; who perceive themselves as being knowledgeable about
food-related issues but are not well educated; who embrace conservation values; and who
trust in food sector players are significantly more likely to experience high level food trends
anxiety when eating out.

Overweight and obese respondents were 2.1 and 3.7 times (respectively) more likely to
experience high level food trends anxiety than respondents with normal BMIs. Having
responsibility for others’ food increased the likelihood of experiencing high level food
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trends anxiety by 2.6 times compared to those who had no such responsibility. The odds
ratios also showed that respondents whose highest education was primary level or
Junior/Intermediate Certificate level had 5 times and 4.3 times respectively, greater odds of
experiencing high level food trends anxiety than respondents who had attained a third-level
degree or higher qualification.

The odds ratios for the perceived knowledge, conservation and trust variables showed little
change in the likelihood of experiencing high level food trends anxiety based on a one unit
increase in the predictor scores. However, an increase in perceived knowledge from very
knowledgeable’ to ‘extremely knowledgeable’ (20 units) would elicit an odds ratio of 1.7
(e0.026*20). Similarly if a respondent’s conservation values priority changed from being
‘important’ to ‘very important’ (9 units on the value score), the likelihood of that
respondent experiencing food trends anxiety when eating out would increase twofold
(e0.079*9).

Lastly, a 10 unit increase in trust score from ‘somewhat trust’ to ‘trust

completely’ would increase the likelihood of experiencing food trends anxiety by 1.5 times
(e0.042*10).

The log-likelihood ratio comparisons for the constant-only model and the final model
showed a significant improvement with the addition of the antecedent variables
[χ2(10)=99.677, p<.001]. This model had correct prediction in more than 74.4% of cases as
opposed to 67.2% in the null model. The Hosmer and Lemeshow Goodness-of-Fit Test
showed good model performance [χ2(8)=9.411, p=.309].
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The results of the food trends logistic model again emphasise the importance of perceived
personal knowledge to the experience of food anxiety. Food service operations whose
unique selling benefit represent contemporary food trends should be targeting less
educated, overweight and obese ‘Distressed Diners’ (8.7.2) who tend to have responsibility
for other’s food and experience greatest food trends anxiety. Conservation values appear to
be an important predictor.

Food trends anxiety is largely a response to ethical

considerations of modern food production (Section 5.8.5.4). Therefore, restaurants who
market themselves on the basis of the latest food trends should place emphasis on their
acceptance of traditional customs and ideas (tradition); their assurance of safety and
stability (security); and their compliance with social norms and expectations (conformity)
(Schwartz, 1994).

9.3

Summary of the Chapter

This chapter identified the antecedents of greatest value in predicting the different
dimensions of food anxiety when food shopping and eating out.

Situational and

dispositional anxiety antecedents were more valuable food anxiety predictors than
environmental characteristics. A separate logistic regression was done for each dimension
of food anxiety both when food shopping and when eating out to demonstrate that food
companies can assess the food anxiety pertinent to their particular products and build a
model indicating those anxiety antecedents that contribute significantly to their consumers’
food anxiety.
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The significant predictors were different for each dimension of food anxiety when food
shopping and eating out. However, perceived personal knowledge of food-related issues
was a significant predictor of all dimensions. With the exception of nutritional food
anxiety when food shopping, respondents’ value priorities were also of considerable value
in predicting food anxiety. Suggestions as to how these food anxiety models may be
applied in the food industry were made.
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CHAPTER TEN

10

Conclusions, Recommendations, Implications

The first objective of this research was to determine the range of issues fuelling food
anxiety in Irish consumers. Two hypotheses were generated to guide and direct the study in
relation to this objective:
H1

Food anxiety is a multi-dimensional construct

H2

The experience of food anxiety is heterogeneous across food purchase situations

Principal components analyses were performed to test these hypotheses and the results
presented in Chapter 5 demonstrated that underlying dimensions could be identified for
both food anxiety when food shopping and food anxiety when eating out. Food anxiety
when food shopping comprised five distinct dimensions – (techno)ethical, nutritional,
(micro)biological, dietary restrictions and food provenance anxiety (Section 5.5). Food
anxiety when eating out encompassed four distinct dimensions – technological, nutritional,
food integrity and food trends anxiety (Section 5.8). Consequently H1 was accepted and
this research concludes that food anxiety is indeed a multi-dimensional construct.
Furthermore, H2 was accepted because the dimensions of food anxiety when food shopping
differed in number and in nature from the dimensions of food anxiety when eating out
(Section 5.8.4). Therefore, this research concludes that the experience of food anxiety is

349

heterogeneous across food purchase situations. In proving these stated hypotheses to be
true, this research realised its first objective.

This research therefore defines food anxiety as a transitory, situational, multi-

dimensional cognitive state aroused by perceived uncertainties in the food system.

It is uncertain whether the food anxiety construct measured was a ‘state’ or ‘trait’ anxiety
(Section 2.4). The survey respondents were asked about their food anxiety in the context of
food shopping and eating out. Therefore, it is reasonable to assume that the food anxiety
scales measured transitory state anxiety in a specific evaluative situation as opposed to a
predisposition to be anxious about food. Consumer food anxiety may therefore be a
function of food-related issues being made salient to the consumer in the food purchase
situation.

Further research is necessary to clarify whether food anxiety is a separate

condition from general trait anxiety. Correlations between consumer food anxiety and
general trait anxiety should be explored. If food anxious consumers are also anxious about
food in an everyday, non-specific context, then food anxiety is no different from trait
anxiety and therefore it cannot be argued that food anxiety is a unique phenomenon.

The food anxiety scales demonstrated good reliability and validity confirming the
homogeneity of the scales and therefore they can be recommended for further use in the
assessment of food anxiety. Nonetheless, more in-depth qualitative data collection and a
larger sample size would improve the reliability and validity of the current instrument. The
scales are somewhat extensive. Considering that the food anxiety subscales had acceptable
internal consistency, future research could use the underlying dimensions of food anxiety to
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construct shorter versions of the food anxiety scales which would enhance applicability and
administration of the measurement.

The second objective of this study was to investigate the impact of food anxiety on food
choice behaviour. In order to guide the research with respect to this objective it was
hypothesised that:
H3

There is a significant relationship between food anxiety and the frequency of
anxiety avoidance behaviours when food shopping.

H4

There is a significant relationship between food anxiety and the frequency of
anxiety avoidance behaviours when eating out.

Spearman’s Rank Order Correlations were carried out to test these hypotheses. The results
presented in Chapter 6 provided significant evidence of the positive impact of food anxiety
on the frequency of food anxiety avoidance behaviours. Both H3 and H4 were accepted
with notable exceptions in relation to (techno)ethical food anxiety when food shopping and
nutritional food anxiety when eating out. Therefore, this study concludes that food anxiety
is relevant to the explanation of food choice behaviour: as consumer food anxiety increases,
consumer anxiety avoidance behaviours also increase in frequency. The second objective
of this research was successfully achieved.

Food choice is multi-determined and not merely an expression of food anxiety. Food
anxiety is only one of the several other variables that influence a person’s food choice
behaviour. This research does not quantify the relative impact of food anxiety on food
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choice behaviour. Factors other than food anxiety may play a larger role in predicting food
choice behaviour. Therefore, future research should explore how much of the variance in
food choice behaviour can be attributed to food anxiety and other variables. Furthermore,
this study was cross-sectional and thus did not allow any definite conclusion about the
direction of causality so it cannot be assumed that food anxiety causes food anxiety
avoidance behaviour. In order to establish the dominant causal direction between food
anxiety and food choice behaviour a longitudinal study is required.

While further research is required to facilitate full understanding of consumer food choice
behaviour with regard to food anxiety, this work indicates the relevance of food anxiety to
the complex decision-making process involved in choosing food, and the consequent
relevance of food anxiety to the food sector.

The third objective of this research was to examine the potential of food anxiety as a
segmentation variable for categorising consumers. It was hypothesised that:
H5

Irish consumers can be segmented into homogeneous groups of food shoppers
based on their food anxiety when food shopping.

H6

Irish consumers can be segmented into homogeneous groups of restaurant
diners based on their food anxiety when eating out.

Two-stage cluster analysis enabled market segmentation according to consumer food
anxiety. By using a food anxiety-based segmentation approach, three distinct segments of
food shoppers were identified: ‘Nonchalant Consumers’, ‘Health Conscientious
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Consumers’ and ‘Anti-Modernist Circumspect Consumers’ (Section 7.1).

‘Nonchalant

Consumers’ experienced the least food anxiety across all five dimensions.
Conscientious

Consumers’

and

‘Anti-Modernist

Circumspect

Consumers’

‘Health
were

significantly more worried about food issues when food shopping. ‘Health Conscientious
Consumers’ experienced greatest worry in relation to nutritional and (micro)biological food
issues while ‘Anti-Modernist Circumspect Consumers’ were most worried about
(techno)ethical, dietary restrictions and food provenance issues.

The food service market was segmented into three diner clusters based on respondents’
experience of food anxiety when eating out (Section 7.2).

‘Easygoing Diners’ were the

least worried of the three clusters. ‘Apprehensive Diners’ were significantly more worried
about the issues on all four dimensions of food anxiety when eating out and ‘Distressed
Diners’ were the most worried. ‘Easygoing Diners’ worried most about nutritional issues
when eating out. ‘Apprehensive Diners’ worried most about nutritional and food integrity
issues while ‘Distressed Diners’ experienced greatest food trends anxiety when eating out.

The food-anxiety based market segmentation demonstrated that food consumers can be
statistically significantly discriminated with respect to the degree and nature of their food
anxiety both when food shopping and eating out. Therefore H5 and H6 were supported and
this research concludes that food anxiety is a useful market segmentation variable and
should be included as part of the routine determination of target market characteristics. The
third objective of this research was fulfilled.
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In this present study, consumers were assigned to one cluster only. The data analysis
methods used did not permit overlap between the segments. Future research should overlap
the segments to obtain a more differentiated and complete description of consumers.

The consumer clusters identified were measurable, substantial, accessible and actionable
(Section 7.2.5).

However, considering the cross-sectional nature of this study, it is

unknown whether the consumer and diner clusters are stable over time or whether
consumers switch from one cluster to another with any frequency. Future research should
investigate the stability of consumer clusters based on food anxiety. Longitudinal studies
should pay careful attention to the timing of the research and carefully monitor and record
significant relevant external events that may affect consumer food anxiety.

The identification of meaningful market segments based on food anxiety suggests that food
anxiety may be a useful segmentation variable in other areas within the food sector.
Similar studies should be conducted in other food sector settings to confirm the usefulness
of this approach.

The final objective was to identify antecedents to the experience of food anxiety. It was
hypothesised that gender (H7), age (H8), marital status (H9), income (H10), education (H11),
body mass index (H12), food responsibility (H13), the presence of children in the household
(H14), experience of food-related illness (H15), the presence of high risk household members
(H16), living location (H17), perceived personal knowledge (H18), trust in food sector
stakeholders (H19) and value priorities would influence the experience of food anxiety
(H20).
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Kruskal-Wallis Tests, Mann-Whitney U Tests and Spearman’s Rank Correlations explored
the relationship between the hypothesised antecedents and the experience of food anxiety.
All of the antecedent hypotheses were confirmed with the exception of H14. There was no
significant relationship between the experience of food anxiety and the presence of children
in the household. This research concludes that environmental, situational and dispositional
characteristics interact to determine the overall level of food anxiety experienced.

Subsequently binomial logistic regression analyses were performed to investigate which
anxiety antecedents were of greatest value in predicting food anxiety when food shopping
and eating out. The findings reported in Chapter 9 showed that food anxiety in relation to
each of the dimensions of food anxiety, when food shopping and eating out, were predicted
by different antecedent variables. In most cases, situational and dispositional antecedents
of food anxiety were of greater predictive value than environmental characteristics. This
research concludes that perceived personal knowledge of food-related issues is of particular
significance as a predictor of food anxiety.

However, further research is required to

determine what exactly the consumer does know before this finding can be used to its full
potential. This research also concludes that values are useful tools in explaining and
predicting food anxiety. The fourth and final objective of this study was realised.

This study was conducted on the island of Ireland. Therefore caution must be exercised in
generalizing these findings beyond the sample used.

In particular, the present study

examined the relationship between personal values and the experience of food anxiety. It is
clearly necessary to investigate whether the findings replicate in other countries.
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The low regression scores suggested that there are other important predictor anxiety
antecedents that were not included in the analyses.

Previous research suggests that

subjective risk perception correlates positively with anxiety (Section 2.6.2.1) and
qualitative (Section 4.3.2.1) and quantitative findings (Section 5.2) of this research suggest
that food risk perception may be considered a situational antecedent to the experience of
food anxiety. Future research should explore the predictive value of consumer food risk
perception as well as other characteristics such as consumer involvement level in food
choice (Ajzen, 1988) and locus of control (Freeston et al., 1994). Furthermore, future
research should explore the ability of food producers, food retailers and food service
operators to measure these characteristics in their customers.

Food producers, retailers and food-service operators should be alerted to the findings of this
study because no previous research has focused on the existence of food anxiety, or the
now established link between food anxiety and food choice behaviour.

The results of this study affirm the need for food sector players to understand consumer
food anxiety. The food anxiety scales created during the course of this research will
support food producers, retailers and catering operations in identifying the food anxiety
experienced by their customers. The simple, usable food anxiety-segmentation approach
proposed by this study facilitates food sector stakeholders in obtaining a differentiated view
of the food market while the food anxiety models generated offer insight into the specific
attributes that affect food anxiety.
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Food anxiety has never before been used as a segmentation variable. However, as the
battle for food market share intensifies, food anxiety-segmentation provides a powerful
mechanism for food producers, manufacturers and catering operators to identify new
meaningful markets, to tailor existing products and devise new products to satisfy the
unique benefits sought by complex food consumers.

Furthermore, the segmentation

approach and food anxiety models can help food sector players to identify the consumer
segment to which their consumers belong and consequently increase their profits, obtain
competitive advantage and secure customer loyalty by formulating more competent and
effective differentiated marketing strategies and promotional activities which emphasise
elements of the product/service mix to which targeted groups are sensitive.

The findings that conservation and self-transcendence values are significant predictors of
food anxiety should be of interest to marketers, consumer psychologists and public policy
makers, because these deeply held feelings represent some of the fundamental motives that
influence food anxiety and provide some explanation for differences in consumer food
choice behaviour.

Public policy makers should incorporate this information into

informational and persuasive programmes designed to influence consumers while food
marketers can use this knowledge to design effective promotional brand strategies.

This research presented a rationale for research into the concept of food anxiety and
represents an initial step in building a better understanding of food anxiety. It is hoped that
this study will stimulate further research into this important phenomenon.
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APPENDIX 1

Demographic Profile of Interview Participants
Primary
Document
1

Gender

Age

Third-level
Educated
Yes

Children

18-35

Marital
Status
Single

No

Living
Location
Urban

Female

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Male
Female
Male
Female
Female
Male
Female
Female
Male
Male
Female
Male
Female
Female
Female
Female
Male
Male
Female
Male
Female
Male
Male
Female
Male
Female
Female
Female
Female
Male
Male
Female
Female
Male
Female
Female
Female
Female
Female

35-55
18-35
18-35
35-55
18-35
56+
56+
56+
18-35
18-35
35-55
18-35
18-35
18-35
18-35
56+
56+
18-35
18-35
35-55
35-55
56+
35-55
56+
35-55
35-55
56+
18-35
35-55
35-55
18-35
18-35
35-55
18-35
18-35
35-55
56+
18-35
56+

Married
Single
Single
Married
Single
Married
Married
Married
Single
Single
Married
Single
Single
Married
Single
Married
Married
Single
Single
Married
Married
Married
Married
Single
Married
Married
Married
Single
Married
Married
Single
Single
Single
Single
Single
Married
Single
Single
Married

Yes
Yes
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
No
Yes
No
No
Yes
Yes
No
No
No
No
Yes
No
No
No
No
No
No
Yes
Yes
No
Yes
No
No
No
Yes
No

No
No
No
Yes
No
Yes
Yes
Yes
No
No
Yes
No
No
No
No
Yes
Yes
No
No
Yes
Yes
Yes
Yes
No
No
No
Yes
No
Yes
Yes
No
No
No
No
No
Yes
No
No
Yes

Urban
Urban
Urban
Rural
Urban
Urban
Rural
Rural
Rural
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Urban
Rural
Rural
Urban
Rural
Rural
Rural
Rural
Urban
Urban
Rural
Rural
Urban
Urban
Rural
Urban
Rural
Rural
Rural
Urban
Urban
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APPENDIX 2

Interview Schedule

•

Establish rapport

•

Explain purpose of interview

•

Academic research…interested in you as a consumer

•

15 minutes maximum

•

Reason for recording

•

Access to data…researcher and supervisor

•

What happens to data

•

Summary of findings

•

Consent

Does the participant worry about food?
Establish whether interviewee has any food anxiety?
Has food anxiety increased? Why? Will food anxiety increase in future? Why?
Judgement of own health? Family’s health?
Health conscious? In what ways?
Has food an impact on health? In what way?
Food risks that threaten your health?
Beliefs regarding the long term adverse effects of food consumed nowadays?
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Food Production on Irish farms
Worries?
Specific Issues?
Trust?
Confidence?

Eating out
How often does interviewee eat out and where?
What factors affect that decision?
Establish if there’s worry.
Confidence/Trust in food?
Who’s responsible for minimising those concerns?

Shopping
Where do you shop and why?
What factors affect food purchase decision?
Confidence/Trust in food?
Establish if there’s worry.
Who’s responsible for minimising those concerns?

Specific Food Anxiety
Ask interviewee to say what they think of when genetically modified food/ organic food/
food safety is mentioned….
Establish if they have a positive or negative attitude

Information
Who do you discuss your food worries with?
What is your primary source of information about food?
Where else do you get information on your food anxiety from?
How do you feel about this information?
Do you trust this information?
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Where do other people get information on their food anxiety?
Do you make a personal effort to obtain information?
Which are the more useful sources of information?
To what extent do you trust these sources of information?
Is there a need for further information? Specific topics?
Where would you prefer to source your information from?
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APPENDIX 3

Information Sheet
Study Title: Food Anxiety – Issues for the Food Sector
Invitation: You are being invited to take part in a research study. Before you decide to
accept/decline this invitation it is important for you to understand why the research is being
conducted and what it will involve. Please take the time to read the following information
carefully. Talk to others about the study if you wish. This information sheet tells you the
purpose of this study and what will happen if you take part. It also gives you more detailed
information about the conduct of the study.
Please ask me if there is anything that is not clear or if you would like further information.
Take your time in deciding whether or not you would like to take part.

What is the purpose of this study?
The purpose of this research is to identify the issues food consumers worry about in relation
to the food they eat; the factors affecting their worry about food and whether food
consumers change their food purchasing behaviour as a result of their food worry.
Why have I been chosen?
It is the researcher’s intention to interview numerous consumers both male and female, of
varying age, marital status, education and income level, living in both urban and rural areas
so that a comprehensive picture of consumer food anxiety can be obtained.
Do I have to take part?
No. It is up to you to decide whether or not to take part. If you do take part, you will be
given this information sheet to keep and asked to sign a consent form. You are still free to
withdraw at any time without giving a reason.
What will happen if I agree to take part?
If you agree to take part, you will be interviewed in your home at your convenience by the
researcher. The interview will last approximately 10-15 minutes. During the interview we
will discuss your food worries. The interviews will be audio-recorded.
What do I have to do?
You are asked to talk openly and honestly about whether you worry about food issues and
the specific issues you worry about in different food purchase situations.
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Possible benefits of taking part
The information the researcher elicits from you may help the food sector understand your
food worries so that they may tailor their product and service offerings in accordance with
your consumer needs and wants.
What happens when the interview is over?
Following the interview, the audio recording will be transcribed and the findings analysed
to identify patterns and trends. A report will then be written as part of a thesis. Although
parts of your interview may be included in the report, there will be no identification of the
sources. Should you wish to have a copy of the summary report, this will be made
available on request at completion of the study.
What will happen if I don’t want to carry on with the study?
If you decide to withdraw from the study during or immediately after your interview, your
data will be destroyed.
Will my taking part in this study be kept confidential?
All comments made by you will be kept confidential. If your comments appear in the
research report they will be anonymised. The only people to hear the audio recordings will
be the researcher and her supervisor at Dublin Institute of Technology.
The tape recording will be kept in a secure place until the research is completed and then
destroyed. The transcription will be kept for five years and then destroyed. Until that time
it will be kept in a secure place by the researcher.

What will happen to the results of this research study?
The results will be published as a thesis and available at Dublin Institute of Technology,
Cathal Brugha Street library. Summary reports will be made available to any participant on
request. Neither the thesis nor the summary report will allow identification of any
individual.
Who is organising and funding the research?
The research is being organised and supervised by Dublin Institute of Technology which is
where the researcher is studying for her Doctoral Degree.
Thank you for considering taking part and taking time to read this information sheet.
If you would like to take part in this study, please complete the attached consent form.
Thank you.
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APPENDIX 4

Consent Form

Study Title: Food Anxiety – Issues for the Food Sector
Name of Researcher: Denise Kelly

Please initial box

1. I confirm that I have read and understand the information
sheet for the above study. I have had the opportunity to
consider the information, ask questions and have had
these answered satisfactorily.
2. I agree to be interviewed by the researcher and I
understand that I am free to terminate the interview at
any time.
3. I agree that the researcher can audio-record the
interview.
I understand that the recording and
transcription of the interviews will be kept confidential,
stored in a secure place and destroyed on completion of
the study.
4. I understand that a report will be produced
completion of the study which will be reviewed
external examiners as part of the researchers PhD.
addition the report may be published. However,
name will not be mentioned.

on
by
In
my

5. I agree to take part in the above study.
Name of Participant: _____________________________

Date: ___________

Signature: ______________________________________
Researcher: _____________________________________
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Date: ___________

APPENDIX 5

Samples of Interview Transcriptions
I = The Interviewer
R= Respondent

Primary Document 4
I: What kind of issues are people worried about with regards to food nowadays?
R: GM foods…organic…pesticides…food miles as well.
I: Which of those things or…what would you be most worried about with regards to food?
R: I don’t like any of them…I don’t actually get really anxious about them…
I: Would you be uneasy about them…or conscious of them?
R: I would be conscious of the food miles…well basically where the food comes from…I
read a book “Not on the Label”…there was nasty stuff in there…chicken is horrible…what
they do to them.
I: So you’d be worried about them all but is there anything that would worry you more than
the rest of the issues?
R: Not particularly no.
I: Do you think that you’re food anxieties have increased or decreased in the past ten years?
R: Increased.
I: And why would you say that is so?
R: Because the food we get now is rubbish.
I: In what way?
R: Say you take a tomato that you get in Tescos, you cut it open and it’s white on the
inside…tomatoes are supposed to be red on the inside…a lot of the fruit tastes awful as
well.
I: So do you think your food anxiety will increase or decrease in the coming years?
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R: I plan to move to Europe so it will decrease…the food on the continent seems to be
better.
I: How would you judge your health at the moment?
R: Kind of good…okay.
I: Would you view yourself as health conscious?
R: Yeah.
I: In what ways?
R: Well I’d keep an eye on what I eat.
I: Are you on a diet for weight loss or any other purposes?
R: I’ve stopped eating meat the last few weeks.
I: For any particular reason?
R: I was eating too much meat and to see if I could.
I: Do you believe that food has an impact on your health?
R: Yeah, definitely…
I: In what ways?
R: Just certain foods, humans shouldn’t eat that much of…certain foods that aren’t
naturally good for us…like fruit and stuff is good generally…meat and fast food in large
quantities is very bad.
I: So what food risks would threaten a person’s health?
R: Fats…well eating too much meat is one…I think that’s…we’re not supposed eat too
much meat, that’s what scavengers…we’re not equipped to kill meat ourselves…actually I
don’t think our stomachs are equipped to take that much of it…bread is okay but I don’t
think that’s actually very natural that we bake it…you don’t find bread in the wild…that’s
about it.
I: So what would your beliefs be regarding the long term adverse effects of food?
R: Well, I’d say the West is going to get very fat.
I: How concerned would you be about food production on Irish farms?
R: It seems okay on Irish farms because a lot of it is small holders…
I: So would any issues cause you concern in relation to the food on Irish farms?
R: Well Hannon’s (chicken factory) …like bringing in Brazilians to do it and basically they
don’t pay them well.
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I: That’s not really to do with the food?
R: It’s not an issue with the food but it is an issue with the kind of mentality that they’re
trying to cut costs so drastically that they cannot really be looking out for safety or the
welfare of the food.
I: So are there any other issues that would cause you concern in relation to food production
on Irish farms?
R: Not really, it seems to be okay on Irish farms although I haven’t actually seen much of
it.
I: So do you think other people have anxieties in relation to the food produced on Irish
farms?
R: I don’t think so…I don’t see any.
I: Do you trust Irish farms?
R: I would trust most of them…I trust Irish beef.
I: Who do you think is responsible for minimising food anxieties in relation to the food
produced on Irish farms?
R: I think it’s up to people themselves. People go buy stuff in Tescos…you know they’re
not…they should know that they’re getting what they pay for.
I: How often would you eat out?
R: Now I’m not going to eat out for the next three months…when I was in London I was
eating out every day.
I: And when you’d choose a restaurant to go to what factors would affect your decision?
R: Price, what food they serve, what it felt like…
I: What do you mean by ‘what it felt like’?
R: What I felt like.
I: So if you were choosing an item off a menu what kind of things would affect your
decision?
R: Price and whether I like it…and probably how healthy it is as well.
I: How much confidence would you have in the food you consume when you eat out?
R: It depends on the place.
I: And what about the place?
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R: Just how…I don’t know…what kind of feeling you have about it…like there was one
place we used to go ‘EV’ and they used to serve Turkish food and it was really nice and
well prepared…there was no meat in it, it was a vegetarian place…then there’s other places
like greasy spoons that you don’t actually expect the food to be…
I: Are you talking about the cleanliness and hygiene of the place or…
R: Yeah.
I: So are there any foods that you don’t eat or you’d try to avoid eating when eating out?
R: Actually I don’t trust fish really when I eat out because I…I don’t know…I have this
thing against seafood…I rarely eat it.
I: And for what reason?
R: I don’t know…I don’t trust people cooking fish.
I: Are you afraid of food poisoning?
R: No, it’s not that it’s just that I don’t trust fish when someone else prepared it.
I: What are they doing to it, or what are they not doing to it? What are you afraid that
they’re doing to the fish?
R: I don’t know I don’t think I like it…I don’t know I just have this hang up about
seafood…I won’t eat it anywhere unless someone I know has prepared it for me…except
for lobster.
I: So would you agree that you do have some concerns about food when you eat out?
R: No, not really.
I: Do you think other people have concerns or anxieties about food when they eat out?
R: Some do.
I: And what kind of things do you think they are anxious about?
R: Well, the weight conscious…and maybe hippies who are… you know picky about their
food and vegetarians actually would have quite a few.
I: So who’s responsible for minimising your food anxieties when you eat out?
R: I suppose it’s up to yourself as well…well I suppose it depends on where you go…the
staff of the restaurant and yourself…it’s kind of a give and take situation I think.
I: Do you trust the people responsible for minimising your food anxieties?
R: Well it depends, sometimes I trust restaurants, sometimes I may not…depending on how
they initially…well depending on first impressions and stuff.
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I: What about when you are purchasing food in a shop or a supermarket what factors affect
your decision?
R: Price generally.
I: Anything else?
R: I’d like to say the source of the food but I generally don’t…well I shop in Tesco so you
know it’s all the same…
I: Would you be conscious of where the food comes from?
R: Well most of them would…they don’t actually print how it was treated before it got
there you know…especially chicken and stuff…they don’t print that they’ve injected it with
beef hormones…and pumped it full of water…
I: And do you think that information should be on the label?
R: They shouldn’t do it first off…if it was on the label nobody would buy it…
I: So do you think it should be on the label?
R: Yeah.
I: How much confidence would you have in the food you purchase in shops and
supermarkets?
R: Ahh, I’d be confident enough.
I: Are there any foods that you wouldn’t purchase or that you would try to avoid
purchasing?
R: Veal.
I: And why’s that?
R: It’s murder…well I don’t like veal…
I: And is it that you don’t like the flavour or you don’t like the fact that it’s a calf…
R: I don’t like the idea of the…a lot of seafood I wouldn’t buy because I don’t like the idea
of boiling stuff alive…or eating stuff live like oysters…
I: Anything else?
R: I think that’s about it.
I: So would you agree that you have some concerns about the food available in shops and
supermarkets?
R: No, if some people want to buy veal let them…because I won’t.
I: Yeah, but do you personally have concerns about the food in shops and supermarkets?
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R: What’s concerns?
I: Would you worry about it, would you think about it, would you be uneasy about the food
available?
R: No not really.
I: Are there any other issues that would cause you concern in relation to the food you buy in
shops and supermarkets?
R: Well, how it got there…the production process.
I: And what concerns would other people have in relation to the food available in shops and
supermarkets?
R: GM things, the organic, buy Irish and all that.
I: Whose responsible for minimising the food anxieties people have with regards to food in
supermarkets?
R: Well, the whole way through the line of production they should…make sure the food is
treated properly and that the people treating it are taken care of as well.
I: So do you trust those responsible?
R: No, not really.
I: Why’s that?
R: Because they’re in the job to make a profit …as much profit as possible so that’s what
their biggest interest is and not be…not providing the best service and proper food.
I: Do you read the labels when you shop?
R: Sometimes.
I: What would you look for?
R: Ingredients…well it depends what’s in it like…depends what I’m looking for…depends
for different foods…
I: Well give me some examples?
R: Do I read the labels? No I actually I don’t read them when I’m shopping I read them
when I get home.
I: So you mentioned GM foods, what can you tell me about GM foods?
R: They’re creating strains of certain cereal stuff that are…what’s the word for it?...they’ve
only got monoculture is it?...when you’ve only got one strain of a certain plant…and it’s
bad for…it’s bad for agriculture really and…
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I: So would you have a positive or negative attitude towards GM foods?
R: Negative.
I: So would you buy them in a shop?
R: I’d try not to…if I saw that they were GM then I would not buy them….it’s that thing
with tomatoes as well, tomatoes are not naturally white on the inside…I don’t think so
anyways…they should be red, shouldn’t they?
I: And organic foods, what can you tell me about them?
R: Well they’re foods done with no pesticides or…everything is natural.
I: And would you have a positive or negative attitude towards them?
R: I’d have a positive attitude.
I: So would you buy them over GM foods?
R: Yeah definitely.
I: And what’s your stand on pesticides in food production?
R: They need some pesticides…I’m kind of neutral on that.
I: Right, so you wouldn’t be averse to buying products that would have had pesticides used
on them?
R: I don’t know enough about them to actually complain about them.
I: Yeah but if there was a product that had pesticides used on it…you wouldn’t “not” buy
it?
R: I wouldn’t “not” buy it unless I knew something was specifically bad about pesticide
residues.
I: And what are your feelings about food safety and hygiene?
R: I think it’s overblown.
I: In what way?
R: I think we need a bit of bacteria in our system or we’d all be ‘bubble boys’…you know
the kids with such weak immune systems that they have to live in bubbles…I don’t know if
they even exist!
I: Do you discuss your food anxieties with anybody?
R: Sometimes.
I: And who would you discuss them with?
R: Sometimes we’d discuss them at work…
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I: So what is your primary source of information about food?
R: Internet probably…and books.
I: And where else would you get your information on food anxieties from?
R: Word of mouth, TV.
I: How do you feel about this information? Do you trust it?
R: Well it depends on who it’s coming from…if it’s a report published by Tesco I’d be very
cynical about it…or if McDonald’s are showing the nutritional information you’re not
really going to believe that 100%, it’s going to be spun but it all depends on what the
motives are.
I: So where would other people get their information from on food?
R: Same places…maybe radio as well.
I: Do you make a personal effort to obtain information?
R: Well I read books and if I see interesting news articles or something I’ll read it but I
don’t go very far out of my way…I don’t go researching.
I: And what do you think are the most useful sources of information?
R: The internet.
I: Is there a need for further information?
R: I don’t think so no…anything that’s GM should have a big GM sticker on it…
I: And would you prefer to source your information from somewhere else?
R: How do you mean?
I: If one was to create a source of information that you’d trust, what would that source of
information be?
R: Well it would have to be an independent government body before I’d even think of
trusting them…but it would have to be very independent and it would have to smack down
a few of the companies before I’d actually get to trust them.
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Primary Document 7
I: What kind of things are people worried about with regards to food these days?
R: With regard to food? I’d say health matters as regards eating healthy food.
I: Anything else?
R: They’d be worried about the quality of the food they’re eating I suppose and whether
there’s any kind of…what do you call the stuff from Sellafield in it? Oh, what do you call
that…you know like in the fish…radioactivity and that kind of thing.
I: And what kind of things are you worried about personally?
R: I’d be worried about…well, I mightn’t be that worried about it but I’d be …I’d be
worried about cholesterol and raising my cholesterol…that’d be the most thing.
I: Any other issues that you’d be anxious about or..?
R: Ah I don’t think so now…I wouldn’t like to be putting on weight with the amount of
food I’d be eating.
I: So would you say that you do have food anxiety? Or an element of food anxiety?
R: Ah, I don’t think so, no. If something was left down in front of me I’d eat it, I wouldn’t
care what it is…I wouldn’t worry about it.
I: You wouldn’t worry about it?
R: No.
I: Would your consciousness of the issues surrounding food have increased or decreased in
the past ten years?
R: It would have increased.
I: And why do you think that is so?
R: Because my cholesterol level was high and I had a heart condition.
I: And do you think that in the years to come it will increase or decrease?
R: I hope it doesn’t increase much anyway.
I: Would you view yourself as health conscious?
R: I am.
I: In what ways?
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R: Well, I’d be health conscious in the fact that with the condition of my health I’d be more
conscious of my health than I was before. I’d just keep going before and eat everything
that was put in front of me and passed no heed on it…like you know.
I: So do you believe that food has an impact on your health?
R: Oh I’d say it does. I have no doubt but that it does.
I: In what ways?
R: Well, as regards people eating too much, people not knowing when to stop
eating…some people including myself would probably eat too much and not get enough
exercise.
I: What kinds of food risks threaten a person’s health in particular?
R: Food risks…well now you see with all the modern foods and processed foods it’s very
hard to know what’s in them. You know it could be a problem and it mightn’t be a
problem at all. People always used to say that what they used to eat years ago wasn’t any
harm to them…maybe it was harm to them and they didn’t know that.
I: And what would your beliefs be regarding the long-term effects of food?
R: Well, I’d say with the modern processed foods we don’t know what the long term effects
will be…you know because people used to say one time that eggs were bad for people but
still I knew people that ate eggs all their lives…they didn’t ever seem to do them any
harm…they lived long lives…and they didn’t do them any harm…that’s about the best
answer I can give to that one.
I: Would you be concerned at all about food production on Irish farms?
R: Well, I’d say I would because farming has changed and the amount of chemicals that go
on to land now is a lot higher than they used to be and it would need to be monitored and
they would need to keep a reign on it you know…as well as that, whatever is in the
atmosphere as well would need to be looked at as regards what might be landing on their
land that…on the grass and stuff that people don’t know anything about…stuff falling out
of the air could be causing people sicknesses.
I: So would you agree that you’d have a certain degree of anxiety with regards to the
production of food on Irish farms?
R: A certain amount of it, yeah.
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I: Do you think Irish farmers are aware of consumers’ food anxiety with regards to the farm
production of food?
R: I think the producers are out to make a living on the land and whatever way they can
make a living is the way they are going to make it.
I: Who do you think is responsible for minimising consumers’ food anxieties with regards
to food production on Irish farms?
R: Who’d be responsible? Well I suppose the environment department would be
responsible for it…they should be…they should be able to monitor the air and that…as
well as the Department of Agriculture…they’d be responsible to a degree.
I: Would you trust them?
R: Well, if I can’t trust them, who can I trust? I would be inclined to say that you can trust
them but…whether we can or not is another story.
I: So how much confidence would you have in the food produced on Irish farms?
R: Well, I’d say it’s as good as any food out of any other country…if we compare it to
some other country, I’d say it’s as good as the healthy food that there is in other
countries…I hope it is anyhow.
I: Do you eat out often?
R: Not very often, no.
I: But when you do eat out, what factors affect your decision of where to eat?
R: Well, the price I suppose has a lot to do with it.
I: Any other factors?
R: I don’t know…well if a place had a reputation of not having good food, I wouldn’t go
into it…I’d steer clear…I’d go to where had a good reputation or where I had a good
experience before…I like to go to the same place…I sort of get into the habit of going to
the same place and I go to it the next time again, you know.
I: And when you’re choosing an item off a menu, what kind of factors would affect your
decision?
R: Well, recently…well say in the last few years I’d be conscious of getting something that
would have a low fat content in it…you know that kind of stuff…now the price would
come into it as well of course but the low fat content is the most thing I’d be looking at. I’d
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eat fish now and I used never order fish…but I started ordering the last number of years
now.
I: And is there anything that you wouldn’t eat or that you would try to avoid eating in
particular?
R: Not particularly…well now I wouldn’t eat, I wouldn’t eat steaks as much as I used to.
I: For health reasons?
R: For health reasons yeah.
I: So you would have some concerns about food when eating out? Would you agree?
R: Oh yeah, I would, yeah, I would have.
I: And do you think other people have different concerns when they eat out?
R: Well, I’d say everybody has their own concerns about…you know some people have no
health issues at all and they would…well, people are very choosey about what they want to
eat and what they like, people have a lot of likes and dislikes now…one time people used
just go eat whatever they got…but they wouldn’t be as choosey…they wouldn’t have as
much choice one time as they have now…so people would be more inclined to choose now.
I: And who do you think is responsible for minimising people’s food anxieties in relation to
eating out?
R: Well, I’d say the health education that’s going on would have a certain amount to do
with it and the amount of sicknesses that people are getting now that…that people are
getting more aware of the amount of sicknesses that people have and they’d be more aware
of their lifestyle having an effect on their health…I’d say that’s probably where it comes
from.
I: And would you have any concerns about food safety and hygiene when you are eating
out? Would you think about it?
R: I wouldn’t think that much about it but it is very important…I mean if you were in a
place that was dirty and that it was visibly dirty you wouldn’t go back again.
I: Do you trust those responsible for minimising consumers’ food anxieties with relation to
eating out?
R: Ah, I do…I’d be inclined to trust people in a lot of things now, do you know.
I: If you were choosing a food product in a shop or supermarket, what kind of things would
affect your decision?
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R: Well, now I don’t do much shopping so it doesn’t arise…it doesn’t arise in my case
now.
I: Would you have confidence in the food that is purchased in shops and supermarkets?
R: Oh I do yeah, I do yeah.
I: Are there any issues that would cause you concern?
R: Not that I know of now…no, I just can’t think of any issues.
I: What do you think about GM foods, genetically modified foods? What would your
feelings be on that?
R: Well there again you see it’s a new…it has only come in in the last few years so we
don’t know what effect they are having on the food or what effect the food will have on
people so I’d be wary of it now.
I: Would you purchase it or would you eat it?
R: If I had a choice I wouldn’t purchase it or I wouldn’t eat it either.
I: What’s your take on organic foods?
R: I think organic foods are the way to go really…I think the more organic foods that can
be brought onto the market the better.
I: How would you define organic foods?
R: Well things that are produced in a natural environment in the land and that there isn’t too
much chemicals put into the land to produce the food.
I: Pesticides, what would your opinion be on the use of pesticides?
R: Well I think the overuse of pesticides is bad bit I mean…personally I would have been a
user of pesticides myself…I think a certain amount of pesticides to me wouldn’t be any
harm but maybe it was I don’t know…
I: So would you have a positive or negative attitude towards them?
R: Well, slightly positive…but slightly negative too I suppose.
I: And would you be adverse to consuming foods that had pesticides used on them?
R: If I knew there were pesticides used on the actual food I would be wary of them.
I: Do you discuss your food concern or as I class it ‘food anxiety’ with anybody?
R: No, not really.
I: And what would your primary source of information about food be?
R: What I’d hear on the radio, radio programmes…
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I: Is there any other place you get your information on food from?
R: No, mostly the radio…I’d read maybe sometimes about stuff in the ads about food and
what they’re advertising just…to see what it says is in the food.
I: Do you mean the labels?
R: Well, not so much the labels…well, yes the packaging…the packaging that is on the
food, then they advertise sometimes on papers, you see what…I just read them for the sake
of reading something…
I: And how do you feel about this information, do you trust it?
R: Well, I don’t know whether to trust it or not…it’s eh…I mean if it’s…they’re saying
that’s what’s in the food then that must be what is in it…they wouldn’t be able to get away
with a wrong description about the food they’re selling…well I’d like to think they
wouldn’t anyway.
I: Would you make a personal effort to obtain information on food?
R: Not particularly.
I: Do you think there is a need for further information?
R: Well, I think there is a need for as much information as possible to let people know as
much as possible about the food.
I: On any specific topics?
R: Well with regard to the fat content of food and whether food is genetically modified or
anything like that. It should be made known…quite clear what is in the food.
I: If a source of information was to be provided that you’d trust, what kind of body do you
think that should come from?
R: Well, the department that has control of the food…that department.
I: So the government?
R: The government really…I’d be expecting that the government should do it…but the
health, the Department of Health I suppose, or whatever department looks after the food.
I: And you’d trust information that comes from them?
R: Well, I would like to think we could trust them.
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Primary Document 37
I: What kind of things are you conscious about when buying food for the family?
R: Value for money and the quality of goods.
I: What do you mean by quality?
R: Their quality- their nutritional value and freshness and all that kind of thing.
I: Is there anything that you wouldn’t buy? Are there food products that you try to avoid
buying?
R: One thing that I definitely wouldn’t buy is cereals with sugar, sugary coated cereals.
I: Are you conscious of anything else when you’re buying food in a shop?
R: I’d be conscious of the shop itself.
I: What about the shop?
R: It’s cleanliness and it’s hygiene.
I: Anything else? What about your meat? Where do you buy your meat?
R: Oh, I buy it in a supermarket now.
I: And why would you buy it there rather than in a butcher?
R: Because I find it more convenient when you have all your shopping
together…convenience!
I: What factors affect your choice of restaurant when you eat out?
R: I look at the bill board first to see what’s on the menu. I like to buy à la carte. I don’t
like to buy a set meal because I don’t eat everything. If I have a starter I’m not able for a
soup. I like to pick and choose.
I: Is there anything that you try to avoid eating off a menu or that you’d steer away from?
R: No. I’d eat everything. I’d eat everything but I’d be conscious of fattening sauces and
cholesterol.
I: Where do you get your information about food from?
R: I’ve just common knowledge.
I: But where did you source that common knowledge from?
R: I would have learned about it going to school and you read articles about it in the
newspapers and magazines.
I: Do you trust that information?
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R: I would yes. Maybe not all of it, because some of it is a bit over the top.
I: Are there any particular sources that you wouldn’t trust?
R: I suppose I’d trust the better quality magazines and the better quality articles more.
I: Are there any other issues that people in general are worried about as regards food?
R: The price of it would be a big thing.
I: Anything else? When people go into a shop or buy food in a restaurant, what is on their
mind? What are they conscious of?
R: Nice food, that they’ve nice food that is well-presented, value for money and the
hygiene in the place…cleanliness and hygiene.
I: What would your opinion be on genetically modified foods?
R: Well I don’t know a lot about it. I’m not awfully well up on genetically modified foods.
I: Do you know anything about it?
R: Very little.
I: What do you know about it?
R: Well I suppose…do you mean eggs that have been produced from…or chickens that
are…is that the type of thing?
I: What do you know about genetically modified food?
R: I’m beginning to think that I know nothing.
I: And what’s your opinion on the use of pesticides and insecticides?
R: I have used them on lettuce and stuff like that in the vegetable garden.
I: So you wouldn’t be averse to their use?
R: I wouldn’t be averse but I’d be careful. I would use minimal amounts.
I: Any what about when you’re buying fruit and vegetables?
R: I would always wash them before I use them but I’m aware that the chemicals are
probably inside in the fruit and vegetables too.
I: What about genetically modified foods? Would you deliberately not buy something
because it was genetically modified?
R: Is that the opposite of organic?
I: Products that are organic can sometimes also be genetically modified. A genetically
modified product may not need to be sprayed with pesticides and insecticides.
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R: I wouldn’t deliberately avoid buying something that was genetically modified. If I
thought it was nice I’d buy it and try it.
I: So what about where your meat comes from and where your eggs come from? Are you
conscious that they’re Irish?
R: Well, I trust that they are Irish.
I: Do you trust your shops to provide safe produce?
R: I do, I do. They’re very trustworthy.
I: Where do you shop?
R: In Spar, the local supermarket, or Londis.
I: Do you trust the food that’s produced on Irish farms?
R: Yes I do. I trust it as much as I can trust it.
I: Would you have any issues in relation to food produced on Irish farms?
R: I’d be conscious of them injecting at random for no reason but I understand that they
possibly have to do it for certain things.
I: As in antibiotics and things like that?
R: Yes
I: So you trust farmers and you trust shopkeepers - what about restaurants? Do you trust
the food you receive there or would you have some worries?
R: I trust them. They have certain guidelines that they have to go by. Maybe they waiver a
little bit but I still trust them.
I: Are there any foods that you wouldn’t eat, don’t eat or try to avoid eating?
R: Well I’d try to avoid deep fat fried foods such as chips and deep-fried fish.
I: For what reasons?
R: For health reasons.
I: Do you think your consciousness of food has increased or decreased in the past 10 years?
R: It has definitely increased.
I: Why is that so?
R: Well when you’re tipping up the years you realise that cholesterol can cause problems
and health issues crop up that wouldn’t have cropped up when you were younger.
I: And do you think that your consciousness of food will increase or decrease in the years to
come?

418

R: I would say that it will increase even more for health reasons.
I: How would you judge your health at the moment?
R: It’s good as far as cholesterol is concerned.
I: And your family’s health?
R: Good.
I: So would you view yourself as health conscious?
R: I would.
I: In what ways?
R: In the way I prepare food and in the way I encourage my family to eat. I encourage a
good balance of everything not just all the one thing.
I: Do you think that food has an impact on your health?
R: Oh definitely.
I: In what way?
R: Well if you’re eating all high carbohydrates and high sugars and all that you’re going to
end up with cardio problems and weight problems.
I: How worried would you be about the adverse long term health effects of the food you
eat?
R: Quite worried.
I: Who is responsible for the safety of our food?
R: I presume there’s a board somewhere, I don’t know the name of it but I presume there’s
something somewhere like health and safety at work. There’s some other organisation for
the food.
I: Who’s responsible for the food that you buy in the shops?
R: I don’t know. Again I just presume that there’s somebody in charge.
I: So the consumer isn’t responsible or is he?
R: No, sure he only buys it. If he complains often enough he might improve the quality.
I: Are there any other concerns that people would have when eating out?
R: People who are very fussy with their food would be very hard to please because they
would want everything just perfect.
I: Do you think consumers have food anxieties at all?
R: Some people have.

419

I: What kind of food anxieties?
R: Just as I said the nutritional value of food and the value for money and all that.
I: Is there a need for further information about food?
R: A lot of people wouldn’t even read it if they got it or take it in but some people would be
interested in more information.
I: On any specific topics?
R: Nutritional value for health reasons.
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Primary Document 39
I: Are there any foods that you wouldn’t eat, you don’t eat or you would try to avoid
eating?
R: What don’t I eat?
I: Are there any worries that you’d have about food at all?
R: Well definitely the amount of pesticides that’s on it…so that would be my major
concern…for fruit definitely and vegetables.
I: So you’d agree that you do have anxiety or you are uneasy about certain aspects of food?
R: Yeah definitely.
I: Is there anything else that would make you anxious about the food you eat?
R: Where…how…if for chicken…how they were reared and if they were free range or if
they were battery or that kind of thing and how much chemicals go into their diet for all
kinds of meat…and that’s it I think.
I: When you go out to eat is there anything that preys on your mind about your food?
Would you go out to eat often?
R: Yeah, a fair bit. No, I can’t think of anything…
I: Is there anything off the menu that you just wouldn’t order? Would you be conscious of
anything?
R: Well, I wouldn’t eat… just for personal preference… I wouldn’t eat like venison and
that kind of thing…veal and…
I: For what reason?
R: I just don’t like the idea of eating those animals…well not those animals but veal is calf
isn’t it…?
I: How would decide what restaurant you’d go to eat in or where you’d eat?
R: What kind of nationality they were serving, like whether it was Italian or Chinese or
that…
I: Would anything else make your decision for you?
R: Well whether I’ve heard reports about it.
I: Do you think that restaurants are aware that people have certain anxieties around food?
R: I think they do but I think that they ignore them…
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I: Why would that be?
R: I just think that they serve up what they think is best and what they can afford and
what’s within their budget…
I: And would you be conscious of…you mentioned pesticides and animal welfare…would
you be conscious of that when you’re ordering something off a menu in a restaurant.
R: Like when you look at your plate you wonder how many pesticides are on each
individual item.
I: Do you actually wonder that?
R: Yeah.
I: So do you think that your food anxiety has increased or decreased in the past ten years?
R: Increased.
I: And why would you say that is so?
R: More what I’ve read up myself.
I: And would you actively look for information on food?
R: Well I have been doing, yeah.
I: For any particular reason or…?
R: No just …just certain books I’ve come across have been on that subject so that’s
why…but I wouldn’t seek them out.
I: Do you think that your food anxiety will increase in the coming years?
P: No, because I think that I just take…I take steps to avoid the stuff that I don’t want and
buy organic food.
I: How would you judge your health at the moment?
P: Very good.
I: And would you view yourself as health conscious?
P: Yeah, very.
I: In what ways?
P: Just that I’d be eating a balanced diet, a nutritious diet and that I’d be getting a good
supply of everything I need and not too much saturated fats and not too much homogenised
fats as well…and what else…
I: Anything else?
P: No.
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I: Do you believe that food has an impact on your health?
P: Definitely.
I: In what way?
P: Well, you can have…you can end up being very unhealthy from your food choices if you
have too much of the bad foods.
I: What are the main food risks that threaten people’s health?
P: Eating too much processed foods, eating too much saturated fats…what was the question
again?
I: What are the main food risks that threaten people’s health?
P: Foods that are high in cholesterol and…just convenience foods, high in salt, high in
additives…
I: Would you be worried about the long term adverse effects of food?
P: Not overly, but I would be aware of it.
I: How concerned are you about the food production on Irish farms?
P: Not too much…not too worried.
I: Are there any issues that would cause you concern though?
P: Chicken rearing would… for chicken breasts and that…that they’re reared in terrible
conditions and they’re not healthy birds and they have bad diets and they have a lot of
chemicals added into…antibiotics and stuff…added into their diets…I’d be aware of that.
I: Any other issues that worry you?
P: Not really.
I: Do you think that Irish farmers are aware of your worries?
P: I think that they’re starting to become more aware.
I: Who do you think is responsible for minimising those food anxieties?
P: I think that there should be a lower tolerance for stuff in your food like and that has to
come from policy things from your government…which will make the farmers have stricter
guidelines and directives on what is allowed in your food and maximum residue limits of
pesticides on your vegetables and fruit…it should be a zero tolerance.
I: Do you trust those responsible for minimising your food anxieties?
P: Not 100%.
I: Why not?
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P: Because they have to run a business and they’ll do it to make profit.
I: So how much confidence do you have in the food produced on Irish farms?
P: I’d be more confident about the Irish farmers rather than the English farmers…I don’t
know why that is but I’m just naïve but I’m definitely…I’d be more aware of food that
comes from overseas.
I: So when you’re in a shop or trying to purchase something in a shop, what kind of things
would affect your decision?
P: I’d look at the brands definitely and I’d kind of go for a reputable brand say.
I: How do you feel about own brand products?
P: They are fine for some things…I’d go by taste… if they tasted exactly the same as other
brand products I’d buy them but if they didn’t, if they tasted worse I wouldn’t buy them.
I: Are there any other things that would go through your mind when you’re buying food
products in a shop?
P: Probably the shelf-life of the product, if it’s got overly…like if it’s got real long shelf
life on something that’s a fresh product I’d be worried about the preservation stuff that they
use…but what was the question again?
I: When you’re making a purchase decision in a shop, when you’re buying food in a shop,
what kind of things help you make your decision?
P: I don’t know what else.
I: How much confidence would you have in the food you purchase in shops and
supermarkets?
P: I’d be fairly confident.
I: Where do you shop usually?
P: Usually in Tesco and in small little shops…specialist shops.
I: Would your confidence differ between Tescos and little shops or would it be the same
across the board?
P: No I’d have higher confidence in speciality shops.
I: Are there any foods that you wouldn’t purchase, you don’t purchase or that you’d try to
avoid purchasing?
P: I don’t…I never buy convenience foods or ready made dinners…ever.
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I: So you’d agree that you do experience food anxiety with regards to convenience foods,
would you?
P: Well yeah probably.
I: What is it about convenience foods that put you off?
P: I just think you can make nicer ones yourself with very, very fresh ingredients and then
you don’t have to have all the additives that are added to it to make it taste, or to…if it’s
low in fat then they add more sugar and salt and you know what I mean…I just…just plain
simple ingredients.
I: And are there any other issues you have with regards to food that you buy in shops?
P: Ehm…
I: Or are there issues that would concern other people that don’t concern you?
P: Ehm well I think they should have a higher variety…or a bigger variety of foods for if
you’re coeliac or that…more variety.
I: And who do you think is responsible for the food that we have in our shops?
P: Who should be or who is?
I: Both.
P: Well those large supermarket chains are just a business so they’ll just, they’ll …they’re
responsible but I think the government as well should have more say in what is for sale.
I: So do you trust those responsible for the food in our shops?
P: I’d …sort of…not completely…
I: And that’s because they’re a business is it?
P: Yeah, their objective isn’t to hand you the nicest meat or the nicest vegetables, they just
want to sell whatever they’ve got.
I: So how do people deal with their food anxieties when choosing food in a shop and
consuming food from a shop?
P: Well, just to shop around…if they don’t like something in one supermarket that they’ll
go to another…that they’ll go to an Irish one rather than the English chains.
I: You mentioned pesticides…what can you tell me about pesticides and food?
P: Just that…there’s so many insecticides and fungicides and just pesticides in general used
in the production of food so that they can produce a mass amount of food cheaply, to
protect their crops from insects and from fungal diseases…they need to use all these which
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is fair enough but they are definitely using too much and they’re not taking account of what
they actually do when you ingest them…what they do to your digestive system because
they’re…they have maximum residue limits that they can’t exceed…they give them to the
farmers but they’re not always tested. They are supposed to test them when they come into
the…like for fruit, you’re supposed to test them when they come in, you’re supposed to test
the suppliers’ food in the supermarket but they don’t always do that...and they’re not
punished if they do exceed those limits.
I: What happens if they do?
P: I don’t know because it doesn’t happen that often.
I: It doesn’t happen that they’re tested?
P: No it’s random tested…not every carrot is tested…they take random tests…and again
there’s more pesticides in the Styrofoam that the food is stored in and they just receive too
much chemicals before they reach the shelf.
I: And what would your opinion be on GM foods?
P: I’ve no problem with GM foods because they…it means that you don’t have to use
pesticides with them. You have…you can change a gene in a crop for it to be resistant
against a disease and that means that you don’t have to spray with pesticides so that means
that you don’t actually get a chemical dose when you eat your food.
I: So would you pay more for a non-pesticide…a food that pesticide wasn’t used on?
P: Yeah.
I: And you would have no problem if there was GM food available…
P: I would buy it.
I: So organic foods, what’s your beliefs on those?
P: I think definitely they’re worth paying for…I think that extra bit…I don’t mind if my
food hasn’t perfect presentation…I don’t mind imperfection…I’d rather have them than
chemicals.
I: Just back to eating out for a second…are there any issues that other people would have
with regards to eating out that you wouldn’t have?
P: No I can’t think of any.
I: Wwhere do you get your information on food from?
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P: From scientific journals and from…that’s on pesticides and that…and from then just
certain documentaries on TV.
I: How much would you trust those sources of information?
P: I trust them nearly completely.
I: Where do other people get their information from on food?
P: Just scientific research…
I: And you said you wouldn’t make a personal effort…what did you say about making a
personal effort to obtain information on food?
P: To like inform myself…eh, yeah no I would go that extra step to find out.
I: Do you think there’s a need for further information?
P: Yeah, I think…I know I keep harping on about pesticides but I think it should be on the
label exactly what was sprayed on it. That way then you can have some idea…you can do
some research yourself to see how pesticides are linked to cancer and how you can
avoid…if you know it’s there then you can make the choice whether to buy it or not but if
you’re not informed of it being used…like if you have no clue of how fruit and vegetables
are grown then you won’t know that they’re used and you’ll just buy it thinking that…
I: And do you think people are aware that there are problems with pesticides?
P: No, I don’t think that they’re aware of the extent of how serious they are.
I: And should they be made aware?
P: Yes, definitely…because they think that they can wash fruit and vegetables but the
pesticides are designed to withstand rain from washing them off so they don’t wash
off…they’re embedded in the…so you have to peel your fruit if you want to eat it.
I: So is there any preferred source of information…would you prefer to source your
information from another source apart from where you currently get that information?
P: No.
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APPENDIX 6

Determination of Appropriate Sample Size

Since the literature review and exploratory interviews indicated that categorical variables
(Sections 2.6.1 and 4.3.1) would play a primary role in the data analysis, Cochran’s (1977)
sample size formula for categorical data was used to make a conservative estimate of the
appropriate sample size for this study.

The formula is presented here along with

explanations as to how sample size decisions were made. Cochran’s (1977) equation is as
follows:

n0 =

(t ) 2 *( p )(q )
(d ) 2

where t is the t-value for an alpha level of .05, p and q are the estimate of variance, d is the
acceptable standard of error and n0 represents the minimum returned sample size.

While, qualitative findings of the exploratory interviews had enabled some anticipation of
the direction of the responses to the questions in the survey questionnaire, informed
forecasts could not be made as to the variance of the categorical variables. Therefore it
made logical sense to assume a conservative position. Consequently, a 50/50 split in
responses was assumed with p and q each equalling 0.5, that is, half of the respondents
would respondent in one way and half in another way to any particular question.
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The discrepancy between the responses of the sample and responses of the population are
known as the sampling error. The acceptable sampling error for this research was deemed
to be 5% or 0.05, which meant that the researcher wished to be 95% confident that the
results of the study were accurate to within 5% of the population’s results. The sample size
equation was calculated as follows:

n0 =

(1.96)2 *(.5)(.5)
= 384
(.05) 2

Therefore, 384 was the minimum returned sample size that would elicit results
representative of the population. However, the decline in household survey response rates
is well documented (Groves, 2006; Curtin et al., 2005; de Leeuw and de Heer, 2002) and
other similar types of studies concerning consumer attitudes (Cox et al., 1998) and public
perceptions (Fife-Schaw & Rowe, 1996) had elicited low response rates (37% and 30.1%
respectively).

Based on these findings and the complexity of the questionnaire used in this study a
conservative response rate of 15% was expected. Salkind (1997: p.107) recommended
over-sampling. He stated “If you are mailing out surveys or questionnaires…count on
increasing your sample size by 40-50% to account for lost mail and uncooperative
subjects”. Assuming this response rate, the minimum returned sample size of 384 was
adjusted using Cochran’s (1977) over-sampling procedure as follows:
n1 =

n0
Anticipated Response Rate

Where n1 = sample size adjusted for response rate, n0 is the minimum sample size.
Therefore:
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n1 =

384
= 2560
.15

According to the results of Cochran’s over-sampling procedure, a minimum drawn sample
of 2560 was necessary.
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APPENDIX 7

Survey Questionnaire

 Tick box where appropriate.
Q.1 Gender:  Male

 Female

Q.2 Nationality:  Irish

 European

 Other. Please specify______________

Q.3 Ethnicity:
 White or Caucasian

 Asian

 Other. Please specify.

 Black or African American

 Hispanic or Latino

______________________

Q.4 Age category:
 18-25

 26-35

 36-45

 46-55

 56-65

 65+

Q.5 Which of the following best corresponds to your situation?
 Single

 Divorced

 Other. Please specify.

 Single, co-habiting

 Separated

____________________

 Married

 Widowed
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Q.6 How tall are you? ____ft ___ins

____cms

or

Q.7 What weight are you? ____stone ____ lbs

or

_____kg

Q.8 How health conscious are you?
 Extremely health conscious
 Very health conscious
 Moderately health conscious
 Not very health conscious
 Not health conscious at all

Q.9 Are you living as part of a ‘family’ household?  Yes

 No

If you answered “No” to Question 9, please skip to Question 17.

Q. 10 Income category for the family household:
 Less that €9,999

 €10,000-€14,999

 €15,000-€24,999

 €25,000-€34,999

 €35,000-€49,999

 €50,000-€74,999

 €75,000-€99,999

 More than €100,000

Q.11 How many adults are in the household? (Give number) ____
Q.12 How many children are in the household?
0 1 2 3 4 5 6 7 8 9 10 or more

Q.13 How many children in the household are: (Give number)
Under 18 months __

Under 5 years__

Under 10 years__

Under 15 years__ ?

Q.14 Are there members of the household who are:
 elderly

 pregnant

 or who have weak immune systems?
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Q.15 Have you responsibility for purchasing food for your family household?
 Yes

 No

Q.16 Please indicate how many times per week you personally purchase food for your
household by ticking the appropriate number.
0

1

2

3

4

5

6

7

Having answered Questions 9 to 16, please skip to Question 20

Q.17 Have you responsibility for purchasing food for at least one other person on a
regular basis?

 Yes

 No

Q.18 Please indicate how many times per week you personally purchase food by
ticking the appropriate number.
0

1

2

3

4

5

6

7

Q.19 The income category you fit into as an individual:
 Less that €9,999

 €10,000-€14,999

 €15,000-€24,999

 €25,000-€34,999

 €35,000-€49,999

 €50,000-€74,999

 €75,000-€99,999

 More than €100,000

Q.20 Would you say you live in a …
 Rural area or village

 Small or medium sized town

 Large town or city?

Q.21 What is the highest level of education you have completed?
 Primary

 Secondary to Inter/Junior Cert.
 Third level non-degree

 Secondary to Leaving Cert.

 Third level degree or higher
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Q.22 Indicate with a tick whether you have/have had any of the following food
related illnesses or conditions:









Medically diagnosed food allergies
Self-diagnosed food allergies
Anorexia nervosa
Bulimia nervosa
High blood pressure/hypertension
Obesity
Diabetes mellitus
Low iron levels/anaemia










Coeliac disease
Crohn’s disease
Osteoporosis
Coronary heart disease
Cardiovascular disease
High cholesterol
Cancer
Other. Please specify________

Drugs and drug abuse
The health service
The environment
The food you buy and eat
Racism
The education system
Crime in your area
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Not at all worried

A little worried

Moderately worried

Very worried

How worried are you about the following issues?

Extremely worried

Q.23

Not at all worried

Not very worried

Somewhat worried

following sources?

Very worried

How worried are you about the food purchased from the

Extremely worried

Q.24

The farm directly
Farmers markets
Small specialised shops (vegetable, butcher shops)
Irish supermarkets…Dunnes Stores, Superquinn
British supermarkets…Marks and Spencers, Tesco
European supermarkets…Aldi, Lidl
Restaurants
Coffeehouses or cafés
Fast food restaurants
Pub restaurants

Any comments?
______________________________________________________________________
______________________________________________________________________
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Food hygiene and safety
The fat content of food
Processed foods/ convenience foods
The vitamin and mineral content of food
The calorie content of food
Food poisoning
The freshness of food
Pesticides
B.S.E. (Mad Cow Disease)
The fibre content of food
Drug residues in animal products
The salt content of food
Genetically modified food
Irradiated food
The sugar content of food
The amount of cholesterol in food
Food additives
Animal welfare
Food being ‘fairly traded’
Food being organic
Food miles and how food is transported
Buying Irish
Religious food customs eg. Halal, kosher.
The availability of food for special diets
Imported food products
The traceability of food
Other. Please specify…

436

Not at all worried

Not very worried

Very worried

worried are you about the following food issues?

Extremely worried

When purchasing food in shops/supermarkets, how

Moderately worried

Q.25

Read food labels
Let your mood dictate your food purchase
Purchase a food product because of its flavour
Make a purchase decision based on price
Make a purchase decision based on past experience
Purchase low fat foods
Purchase high salt foods
Purchase high sugar foods
Purchase foods low in cholesterol
Purchase foods high in vitamins and minerals
Purchase low calorie foods
Purchase foods with high fibre content
Purchase organic foods
Purchase Irish produce
Purchase food that is fully traceable
Purchase animal products labelled free from drug residues
Purchase genetically modified food
Purchase irradiated food
Purchase foods low in additives
Make a purchase based on animal welfare considerations
Purchase food products that have been ‘fairly traded’
Make a purchase based on food hygiene and safety considerations
Check use by date before purchasing a food product
Purchase foods that do not comply with your religious food customs
Purchase ‘special diet’ foods
Purchase processed/convenience foods
Purchase food that has been transported thousands of miles

437

Never

Not very often

Always

you…?

Most of the time

When purchasing food in shops/supermarkets how often would

About half the time

Q.26

Q.27 Food labels do not provide sufficient information to the consumer.
 I strongly agree
 I agree
 I am undecided
 I disagree
 I strongly disagree

Q.28 Please indicate how often you personally eat out by ticking the appropriate
box.
 7 or more times per week

 4-6 times per week

 1-3 times per month

 Less than once a month
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 1-3 times per week

Food safety and hygiene
The sugar content of food
Imported foods
The fat content of food
The amount of cholesterol in food
The reheating of food
The vitamin and mineral content of food
The calorie content of food
The salt content of food
That you will overeat or overindulge
The fibre content of food
Pesticides
BSE (Mad Cow Disease)
Food poisoning
Drug residues in animal products
Genetically modified food
Irradiated foods
Food additives
Animal welfare
That food is what they say it is
Food being ‘fair trade’
Food being organic
Buying Irish produce
Religious food customs eg. Halal, Kosher
That special diets are catered for
The traceability of food
The freshness of food
Other. Please specify…
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Not at all worried

worried
A little worried

Moderately

worried
Very worried

When eating out how worried are you about…?

Extremely

Q.29

Select a menu item based on considerations of food safety and hygiene
Choose a menu item based on past experience
Order a low fat meal option
Choose a menu item based on the price
Let your mood dictate what you eat
Select a menu item because of its flavour
Overeat or over-indulge
Ask about the traceability of the ingredients used in your meal
Add additional salt to your meal
Order dessert
Order a meal low in cholesterol
Ask for no sauce on your meal or have sauce served on the side
Select a menu item based on its vitamin and mineral content
Order a low calorie meal
Select a menu item because of its fibre content
Opt for a meal prepared with organic ingredients
Ask whether the meal ingredients are Irish
Ask about the drug residues in animal products used
Ask about the use of genetically modified food in your meal
Ask about the use of irradiated food
Ask about the additives in your meal
Select a menu item based on animal welfare considerations
Enquire about meal ingredients being ‘fair trade’
Enquire whether the food is what they say it is
Avoid a menu item for political reasons
Find a catering establishment that caters for religious food customs
Find a catering establishment able to cater for special diets
Get a look at what’s going on in the kitchen
Ask about the use of imported foods
Ask whether food has been reheated
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Never

Not very often

About half the time

Always

When you eat out how often would you…..?

Most of the time

Q.30

Q.31 Food menus provide sufficient information for the consumer.
 I strongly agree
 I agree
 I am undecided
 I disagree
 I strongly disagree

Q.32 Have your food anxieties increased or decreased in the past ten years?
 Increased

 Decreased

 They have stayed the same

The supermarket/restaurant manager
Farmers, food producers
Environmental health inspectors and health boards
Chefs, cooks and caterers
The government
You, the consumer
Nutritionists/dieticians
The Food Safety Authority
State agencies: Bord Iascaigh Mhara, Bord Glas, Bord Bia
The medical profession
Other. Please specify…

441

Not at all responsible

Not very responsible

Moderately responsible

consumers’ food anxieties?

Very responsible

Who do you think is responsible for minimising

Extremely responsible

Q.33

The supermarket/restaurant manager
Farmers, food producers
Environmental health inspectors and health boards
Chefs, cooks and caterers
The government
You, the consumer
Nutritionists/dieticians
The Food Safety Authority
State agencies: Bord Iascaigh Mhara, Bord Glas, Bord Bia
The medical profession
Other. Please specify…
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Do not trust at all

Undecided

Somewhat trust

minimising consumers’ food anxieties?

Trust completely

To what extent do you trust those responsible for

Somewhat distrust

Q.34

Food safety and hygiene
The fat content of food
The amount of cholesterol in food
The vitamin and mineral content of food
The calorie content of food
The fibre content of food
Pesticides
BSE (Mad Cow Disease)
Food poisoning
Drug residues in animal products
Genetically modified food
Irradiated food
Food additives
Animal welfare
‘Fair trade’ food
Organic food
Food produced in Ireland
Religious food customs eg. Halal, Kosher.
Special diets
The traceability of food
The sugar content of food
Imported food
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Not at all knowledgeable

Not very knowledgeable

Moderately knowledgeable

following food anxieties?

Very knowledgeable

How would you rate your knowledge of the

Extremely knowledgeable

Q.35

Q.36 Where do you get your information on food from?
 Family and friends

 Newspapers

 Magazines

 Television

 Radio

 Books

 School/college

 Internet

 Scientific journals

 Nutritional lectures

 Advertising

 Food labels

 Independent experts

 Other. Please specify.
________________________

credible you believe
them to be

Family and friends

Family and friends

Newspapers

Newspapers

Magazines

Magazines

Television

Television

Radio

Radio

Books

Books

School/college

School/college

Internet

Internet

Scientific journals

Scientific journals

Nutritional lectures

Nutritional lectures

Food labels

Food labels

Independent experts

Independent experts

Advertising

Advertising

Other____________

Other ___________
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Not credible at all

believe them to be

according to how

Not very credible

trustworthy you

of information

Undecided

according to how

Not trustworthy at all

information

Not very trustworthy

following sources

Undecided

following sources of

Very trustworthy

Please rate the
Completely trustworthy

Please rate the

Very credible

Q.38

Completely credible

Q.37

Q.39 Please rate how important each of the following values are to you as a guiding

remaining values.

8

7

Self-direction
Freedom, creativity, independence,
choosing own goals, self-respect and
curiosity.
Stimulation
An exciting life, a varied life, daring.
Hedonism
Pleasure, enjoying life.
Achievement
Success, capability, ambition, intelligence
and influence on people and events.
Power
Social power and recognition, authority,
wealth, preservation of public image.
Security
National and family security, sense of
belonging, health and cleanliness.
Conformity
Obedience, self-discipline, politeness and
honouring of parents and elders.
Tradition
Respect for tradition, accepting one’s
portion in life, devoutness, humility,
moderation.
Benevolence
Helpfulness, responsibility, forgiveness,
honesty, loyalty, mature love, true
friendship
Universalism
Equality, unity with nature, wisdom, a
world of beauty, social justice, broadmindedness, environmental protection, a
world at peace.
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6

5

4

3

2

Opposed to my values

least important to you. Then rate the

Not Important

the value you most oppose or the one

Important

value most important to you. Then rate

Very Important

Read the whole list first and rate the

Of Supreme Importance

principle in your life:

1

0

Any Comments?___________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________

Please ensure that all questions have been answered.

Thank you for your time.
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APPENDIX 8

Survey Questionnaire Cover Letter
November 30th, 2005.
Dear Mrs. Raftery,
My name is Denise Kelly and I am a PhD research student at Dublin Institute of Technology under
the supervision of Dr. Karen Casey. I am writing to invite you to participate in my research and
would really appreciate your assistance.
My PhD research project is entitled ‘Food Anxiety: Issues for the Food Sector’. Food anxieties are
the worries we have about what the food we eat can do to us and what is done to the food we eat.
My research explores this food anxiety.
You do not have to participate but I sincerely hope that you will. Your participation is very
important to me as your answers will give me a clearer picture of the food anxieties experienced by
the Irish consumer. The results of this research will help the food sector address the issues fuelling
these food anxieties.
All you need to do is complete this short questionnaire honestly and thoughtfully which will take
approximately 12-15 minutes of your time and send it back to me in the enclosed freepost envelope.
Please be assured that all the information you provide will be kept confidential and cannot be linked
to you in any way.
As a way to thank you for your participation, all participants who return a completed questionnaire
before January 27th will be entered in a draw for a €200 cash prize.
Thank you in advance for your time.

If you have questions about my

Yours sincerely,

research or the questionnaire

_________________________

please feel free to contact me

Denise Kelly

on 01-8024367.

PhD Research Student
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APPENDIX 9

Food Anxiety when Eating Out: Does the Food Allergic/Intolerant
Guest have Cause for Concern?
Denise Kelly and Karen Casey
School of Culinary Arts and Food Technology, Faculty of Tourism and Food, Dublin
Institute of Technology, Cathal Brugha Street, Dublin 1, Ireland.

Introduction
Dining out is fraught with anxiety for food allergic and intolerant consumers. These
hypersensitive individuals must constantly protect themselves against accidental exposure
to food allergens or suffer the consequences. For some the repercussions can be fatal.
Food labelling legislation in Ireland (Directive 2003/89/EC) requires food manufacturers to
declare the presence of 14 allergens, and their derivatives, in food.

However this

legislation does not extend to the restaurant menu and thus the food allergic/intolerant guest
does not receive sufficient information from the menu to ensure their safety when eating
out.

Consequently food allergic/intolerant guests, in their effort to avoid problematic

ingredients when eating out, must relinquish control of their special dietary needs to the
food service personnel who prepare their food—the chefs— who may not be familiar with
the fine points of food allergy and intolerance.
A faster pace of life, longer working hours and increased disposable income have resulted
in some 4 in 5 Irish adults eating out in restaurants (Amárach, 2007) and research suggests
that the prevalence of food allergy and intolerance is increasing steadily (Royal College of
Physicians, 2003).

Therefore the food service sector in Ireland has to cater for an

increasing number of food allergic/intolerant consumers with special dietary needs.
Previous research has shown that in food allergic consumers a considerable percentage of
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unintentional exposures are as a result of eating out in restaurants (Sicherer et al., 2001;
Bock et al., 2001). Leitch et al. (2005) found that once every five times a peanut allergic
consumer visits a takeaway, they are putting their life at risk in Northern Ireland.
Ahuja & Sicherer (2006) found that while restaurant personnel expressed a relatively high
comfort level in providing safe meals to allergic consumers, there were deficits in their
knowledge base indicating a need for more training and consumer caution. Furlong et al.
(2001) identified several pitfalls regarding the provision of safe food in restaurants for
peanut/treenut allergic guests.

These included poor communication about the allergy,

cross-contamination and hidden ingredients.
Karajeh et al. (2005) and Towers and Pratten (2004) highlighted the very limited
knowledge of coeliac disease and food allergies in the U.K. catering industry.
This is the first study in Ireland to evaluate chefs’ understanding of food allergy and
intolerance; to explore their ingredient knowledge and assess the ability of chefs in Ireland
to meet the special dietary needs of the food allergic/intolerant restaurant guest.

Methodology
This research was conducted in two phases and converged qualitative and quantitative data
in a mixed methods approach. A convenience sample of licensed restaurants was identified
in each of the two phases using the on-line Golden Pages (www.goldenpages.ie).
During the first phase, semi-structured exploratory telephone interviews were conducted
with 50 head chefs. The interviews explored the attitude to food allergen control among
head chefs and the situation in relation to training and food allergen control systems in food
service establishments.
In the second phase, survey questionnaires were distributed by post to 250 licensed food
service establishments nationwide.

The survey design was informed by the literature

review and exploratory interviews and used elements of Mandabach et al.’s (2005)

449

instrument.
subordinates.

Head chefs completed more comprehensive questionnaires than their
However, both questionnaires were intentionally brief to promote

successful completion. The second phase was specifically formulated to evaluate chefs’
awareness of food allergy and intolerance and to identify their training and ingredient
knowledge.
Quantitative data from the survey questionnaires was analysed using the Statistical Package
for the Social Sciences (SPSS) 15.0 for Windows (2006).

Data analysis included

descriptive statistics such as frequencies, percentages, means and standard deviations for
quantitative variables. Simple associations between dependent and independent variables
were assessed using non-parametric, one-way analysis of variance (the Kruskal-Wallis
test); p<0.05 was considered statistically significant.

The interview and survey

questionnaire data were integrated during the interpretation stage of the study.

Results
Of the 250 food service establishments contacted, 58 returned completed questionnaires
(n=166). The response rate was 23%. The respondents were predominantly male (75%)
with a mean age category of 26-35 years (49%). Twenty-two nationalities were represented
and 84% were Irish or European. The majority of chefs who reported their qualifications
had a Certificate in Professional Cookery (54%) or a City & Guilds 706/1 and 706/2 (29%)
qualification.

Fourteen percent reported having a Degree in Culinary Arts and 10%

reported having no formal training. Respondents included head chefs, sous chefs, chefs de
partie and commis chefs in all sections of the kitchen.
Completed questionnaires were received from 54 head chefs and 112 subordinate chefs.
Ninety-three percent of head chefs believe that their kitchen brigade is equipped to meet the
special dietary needs of the food allergic/intolerant guest. However, a mere 21% of head
chefs and 46% of their subordinates recalled having received hazard analysis training in the
control of food allergens or indeed any specific training in relation to food
allergy/intolerance during the course of their careers. Furthermore, while 67% of head
chefs reported having a plan in place to provide a safe meal only 33% include food
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allergen control in their HACCP plan. Just 32% of head chefs ask for accurate written
ingredients and notification of changes in ingredients from their suppliers. Fifty-three
percent of head chefs reported that food allergens are kept in closed containers and only
32% reported that food allergens are identified by clear labelling at all stages while on the
premises. Only 26% of head chefs reported usage of separate utensils and equipment when
preparing allergen free meals and 15% have special instructions in their cleaning schedules
about the cleaning of equipment used to prepare allergenic foods.
Milk (63%), nuts (59%), shellfish (57%) and gluten (52%) were the most recognised major
allergens amongst all the chefs (n=166). Only 2% listed soy, 10% listed egg, 17% listed
fish and 18% of chefs listed wheat as major food allergens.
The questionnaire contained 7 true-false questions to assess the chefs’ knowledge of food
allergy and intolerance (Table 1). The chefs (n=166) obtained a 75% knowledge score in
relation to food allergy and an 18% knowledge score in relation to food intolerance. The
chefs’ knowledge scores did not differ significantly according to gender (p=0.275), age
(p=0.625), position (p=0.739), reported qualifications (p=0.077) or nationality (p=0.207).
Food Allergy and Intolerance Statements with Correct Answer

Mean
Score

A shellfish allergic guest may sustain a serious allergic reaction if the oil in which
their French fries are cooked was previously used to fry scampi. = True

0.78

Most people with lactose intolerance are able to tolerate a small amount of dairy. =
True

0.23

If several guests become ill after eating at your restaurant, the reason is most likely
food allergy. = False

0.77

Food intolerance can be extremely life threatening. = False

0.13

A life-threatening reaction can occur if a peanut allergic guest accidentally touches
a peanut or a peanut product. = True

0.46

An illness caused by bacteria infected shellfish and being allergic to shellfish is the
same thing. = False

0.86

A person becoming ill after eating roast chicken probably does so because of an
allergic reaction. = False

0.87

Table 1

Mean food allergy and intolerance knowledge scores (n=166)
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Four survey questions asked the chef respondents to identify commodities/ingredients that
should be avoided when preparing safe meals for dairy allergic, gluten intolerant, egg
allergic and nut allergic consumers. The findings illustrated in Figures 1-4 suggest a lack
of knowledge of basic food ingredients and commodities. For example 48% of chefs do not
recognise ‘whey’ as a dairy protein and 55% of respondents believed ‘couscous’ to be
gluten free.

Bread

Pasta

Soy Sauce

Potatoes

Whey

Modified starch

Chocolate

Couscous

Pancakes

Rice

Coconut milk

Soy sauce

Cottage Cheese
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Figure 1 Percentage of chefs who would
avoid these commodities when preparing a
dairy-free meal
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Figure 2 Percentage of chefs who
would avoid these commodities when
preparing a nut-free meal

M arzip an

Praline

Lecithin

M ues li

Ice-cream
Caramel

Sat ay Sauce

Alb umin

Pes t o

Pas t a

Gro und nut o il

M ering ue

Frang ip an

M ayo nnais e
0

20

40

60

80

100

120

76

Figure 3 Percentage of chefs who would
avoid these commodities when preparing
an egg-free meal
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Figure 4 Percentage of chefs who would
avoid these commodities when preparing a
nut-free meal
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Conclusions
This research has found that while head chefs throughout the country perceive their kitchen
brigades to be well equipped to provide safe meals to food allergic/intolerant guests, there
is significant evidence that a paucity of understanding exists among chefs in Ireland in
relation to food allergy and intolerance. Chefs are not well versed in issues of food allergy
and intolerance and their lack of knowledge in relation to core ingredients poses a risk to
the food allergic/intolerant guest.
The reasons for the apparent deficit in knowledge have not been explored in this study.
However, the fact that knowledge scores did not differ significantly according to training
and education suggests that there is a lack of formal training in relation to food allergy and
intolerance. There are no previous studies assessing this issue and so it is not currently
possible to make comparisons.
The food service sector must work in partnership with legislators, regulatory agencies and
culinary educators to address the issues highlighted in this research and to promote
education about food allergy and intolerance among chefs to potentially increase the safety
of consumers.
The results indicate that the food allergic/intolerant guest has much cause for concern when
eating out. Knowledge is the key to ensuring that chefs can meet the special dietary needs
of their customers and provide them with an enjoyable, safe, anxiety-free meal experience.
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APPENDIX 10

Reliability of the Food Anxiety when Food Shopping Scale

Food Issues
Food hygiene and safety
Fat content of food
Processed/convenience foods
Vitamin and mineral content of food
Calorie content of food
Food poisoning
Freshness of food
Pesticides
B.S.E.
Fibre content of food
Drug residues
Salt content of food
Genetically modified food
Irradiated food
Sugar content of food
Amount of cholesterol in food
Food additives
Animal welfare
Food being ‘fairly traded’
Food being organic
Food miles and how food is transported
Buying Irish
Religious food customs
Availability of food for special diets
Imported food products
Traceability of food

Corrected ItemTotal Correlation
.577
.599
.604
.660
.474
.619
.522
.735
.635
.669
.754
.718
.745
.720
.672
.728
.767
.591
.625
.633
.668
.560
.334
.504
.602
.689
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Cronbach’s Alpha if
Item Deleted
.948
.948
.948
.947
.949
.948
.949
.946
.948
.947
.946
.947
.946
.946
.947
.946
.946
.948
.948
.947
.947
.948
.950
.949
.948
.947

APPENDIX 11

Food hygiene and safety

The fat content of food

Processed/convenience foods

The vitamin and mineral content of food

The calorie content of food

Food poisoning

The freshness of food

Pesticides

Correlation Matrix: Food Anxiety when Food Shopping Scale

1.0
.40
.29
.36
.24
.62
.50
.48
.53
.35
.43
.38
.41
.39
.33
.38
.36
.35
.31
.26
.30
.32
.21
.31
.36
.42

1.0
.60
.60
.62
.32
.36
.38
.28
.57
.39
.60
.39
.36
.62
.59
.54
.30
.30
.39
.35
.26
.20
.30
.31
.32

1.0
.55
.47
.25
.33
.42
.30
.43
.42
.49
.45
.44
.50
.48
.58
.29
.31
.41
.35
.32
.14
.23
.35
.40

1.0
.55
.32
.37
.42
.36
.60
.49
.57
.42
.44
.54
.54
.57
.35
.36
.41
.38
.34
.22
.33
.38
.39

1.0
.23
.26
.28
.19
.54
.30
.47
.32
.27
.51
.51
.43
.26
.22
.30
.28
.18
.21
.35
.24
.27

1.0
.49
.59
.62
.38
.58
.40
.43
.46
.37
.43
.38
.36
.34
.28
.39
.26
.23
.34
.30
.40

1.0
.45
.43
.43
.33
.34
.36
.34
.39
.38
.38
.21
.27
.26
.30
.34
.13
.26
.29
.30

1.0
.66
.49
.65
.51
.66
.64
.46
.52
.56
.45
.51
.49
.52
.35
.19
.33
.38
.49

When purchasing food in shop/supermarkets, how worried
are you about…

Food hygiene and safety
The fat content of food
Processed/convenience foods
The vitamin and mineral content of food
The calorie content of food
Food poisoning
The freshness of food
Pesticides
B.S.E. (Mad Cow Disease)
The fibre content of food
Drug residues in animal products
The salt content of food
Genetically modified food
Irradiated food
The sugar content of food
The amount of cholesterol in food
Food additives
Animal welfare
Food being ‘fairly traded
Food being organic
Food miles and how food is transported
Buying Irish
Religious food customs
The availability of food for special diets
Imported food products
The traceability of food
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B.S.E.

The fibre content of food

Drug residues in Animal Products

The salt content of food

Genetically modified food

Irradiated food

The sugar content of food

The amount of cholesterol in food

1.0
.39
.64
.39
.56
.53
.35
.42
.45
.42
.35
.39
.38
.29
.20
.31
.31
.44

1.0
.48
.59
.43
.42
.60
.61
.54
.39
.39
.41
.42
.32
.27
.39
.36
.37

1.0
.55
.61
.66
.49
.56
.61
.50
.47
.48
.53
.31
.26
.34
.42
.54

1.0
.51
.48
.67
.64
.64
.42
.39
.44
.49
.34
.24
.32
.41
.45

1.0
.77
.45
.48
.62
.45
.49
.55
.51
.36
.22
.36
.43
.53

1.0
.48
.51
.61
.48
.46
.53
.53
.33
.23
.33
.40
.52

1.0
.75
.62
.37
.39
.44
.37
.29
.14
.36
.32
.38

1.0
.64
.41
.43
.49
.42
.35
.21
.41
.37
.42

When purchasing food in shop/supermarkets, how worried
are you about…

Food hygiene and safety
The fat content of food
Processed/convenience foods
The vitamin and mineral content of food
The calorie content of food
Food poisoning
The freshness of food
Pesticides
B.S.E. (Mad Cow Disease)
The fibre content of food
Drug residues in animal products
The salt content of food
Genetically modified food
Irradiated food
The sugar content of food
The amount of cholesterol in food
Food additives
Animal welfare
Food being ‘fairly traded
Food being organic
Food miles and how food is transported
Buying Irish
Religious food customs
The availability of food for special diets
Imported food products
The traceability of food
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Food additives

Animal welfare

Food being ‘fairly traded’

Food being organic

Food miles and hoe food is transported

Buying Irish

Religious food customs

The availability of food for special diets

Imported food products

The traceability of food

1.0
.47
.48
.52
.53
.38
.16
.32
.42
.53

1.0
.56
.44
.47
.31
.31
.32
.39
.45

1.0
.52
.55
.45
.23
.35
.43
.49

1.0
.55
.40
.24
.36
.40
.49

1.0
.36
.33
.39
.55
.54

1.0
.16
.29
.46
.54

1.0
.38
.36
.25

1.0
.43
.42

1.0
.60

1.0

When purchasing food in
shop/supermarkets, how worried are you
about…

Food hygiene and safety
The fat content of food
Processed/convenience foods
The vitamin and mineral content of food
The calorie content of food
Food poisoning
The freshness of food
Pesticides
B.S.E. (Mad Cow Disease)
The fibre content of food
Drug residues in animal products
The salt content of food
Genetically modified food
Irradiated food
The sugar content of food
The amount of cholesterol in food
Food additives
Animal welfare
Food being ‘fairly traded
Food being organic
Food miles and how food is transported
Buying Irish
Religious food customs
The availability of food for special diets
Imported food products
The traceability of food
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APPENDIX 12

Scree Plot for the Food Anxiety when Food Shopping Scale
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APPENDIX 13

Structure Matrix the Food Anxiety when Food Shopping Scale

Variables (n=26)
Irradiated food
Drug residues in animal products
Genetically modified food
Pesticides
Animal welfare
Food miles and how food is transported
Food being ‘fairly traded’
Fat content of food
Sugar content of food
Amount of cholesterol in food
Vitamin and mineral content of food
Calorie content of food
Fibre content of food
Salt content of food
Food additives
Processed/convenience foods
Food poisoning
Food hygiene and safety
Freshness of food
B.S.E.
Religious food customs
The availability of food for special diets
Buying Irish
Traceability of food
Imported food products
Food being organic
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1
.826
.821
.805
.749
.659
.651
.637
.443
.497
.402
.394
.535
.665
.416
.536
.357
.688
.304
.552
.405
.609

Components
2
3
4
-.499 -.414
-.518 -.506
-.523 -.438
-.478 -.641
-.351
.452
-.420
.409
-.369
.374
-.835
-.814 -.361
-.787 -.434
-.781 -.347
-.771
-.768 -.422 .320
-.763 -.373
-.732 -.358
-.707
-.377 -.814 .305
-.373 -.812
-.436 -.769
-.348 -.729
.842
-.400 -.338 .649
-.387 -.345
-.433 -.392
-.386
.432
-.474

5
-.428
-.409
-.473
-.434
-.458
-.620
-.627
-.339
-.380
-.420
-.415
-.359
-.438
-.552
-.493
-.397
-.385
-.424
-.853
-.789
-.781
-.626

APPENDIX 14

Reliability of the Food Anxiety when Food Shopping Subscales
Food Issues
Irradiated food
Drug residues in animal products
Genetically modified food
Pesticides
Animal welfare
‘Fairly traded’ food
Food miles and how food is transported

Table I

Cronbach’s Alpha if
Item Deleted
.873
.875
.874
.877
.890
.886
.886

Reliability of the (techno)ethical dimension of food anxiety when food
shopping

Food Issues
Calorie content of food
Fat content of food
Sugar content of food
Vitamin and mineral content of food
Fibre content of food
Cholesterol in food
Salt content of food
Processed foods/convenience foods
Food additives

Table II

Corrected ItemTotal Correlation
.760
.740
.749
.728
.612
.643
.646

Corrected ItemTotal Correlation
.639
.750
.769
.732
.710
.765
.744
.651
.731

Cronbach’s Alpha if
Item Deleted
.919
.912
.910
.913
.914
.910
.912
.918
.913

Reliability of the nutritional dimension of food anxiety when food shopping

Food Issues
Food hygiene and safety
Freshness of food
Food poisoning
BSE

Table III

Corrected Item-Total
Correlation
.666
.561
.718
.640

Cronbach’s Alpha if Item
Deleted
.751
.804
.721
.770

Reliability of the (micro)biological dimension of food anxiety when food
shopping
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Food Issues
Religious food customs
Availability of food for special diets

Table IV

Corrected ItemTotal Correlation
.415
.415

Cronbach’s Alpha if
Item Deleted
n/a
n/a

Reliability of the dietary restrictions dimension of food anxiety when food
shopping

Food Issues
Buying Irish
Imported food products
Traceability of food
Food being ‘organic’

Table V

Corrected Item-Total
Correlation
.605
.616
.691
.522

Cronbach’s Alpha if Item
Deleted
.746
.741
.701
.785

Reliability of the food provenance dimension of food anxiety when food
shopping
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APPENDIX 15

Reliability of the Food Anxiety when Eating Out Scale

Food Issues
Food hygiene and safety
Fat content of food
Processed/convenience foods
Vitamin and mineral content of food
Calorie content of food
Food poisoning
Freshness of food
Pesticides
BSE
Fibre content of food
Drug residues
Salt content of food
Genetically modified food
Irradiated food
Sugar content of food
Amount of cholesterol in food
Food additives
Animal welfare
Food being ‘fairly traded’
Food being organic
Food miles and how food is transported
Buying Irish
Religious food customs
Availability of food for special diets
Imported food products
Traceability of food

Corrected ItemTotal Correlation
.577
.599
.604
.660
.474
.619
.522
.735
.635
.669
.754
.718
.745
.720
.672
.728
.767
.591
.625
.633
.668
.560
.334
.504
.602
.689
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Cronbach’s Alpha
if Item Deleted
.948
.948
.948
.947
.949
.948
.949
.946
.948
.947
.946
.947
.946
.946
.947
.946
.946
.948
.948
.947
.947
.948
.950
.949
.948
.947

APPENDIX 16
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Imported foods

Fat content of food

Amount of cholesterol in food

Reheating of food

Vitamin/mineral content of food

Calorie content of food

Food hygiene and safety
The sugar content of food
Imported foods
Fat content of food
Amount of cholesterol in food
Reheating of food
Vitamin and mineral content of food
Calorie content of food
Salt content of food
Over-eating or over-indulging
Fibre content of food
Pesticides
B.S.E.
Food poisoning
Drug residues in animal products
Genetically modified food
Irradiated food
Food additives
Animal welfare
That food is what ‘they’ say it is
Food being ‘fairly traded’
Food being organic
Buying Irish produce
Religious food customs
That special diets are catered for
Traceability of food
Freshness of food

Sugar content of food

When purchasing food in restaurants, how worried are
you about…

Food hygiene and safety

Correlation Matrix: Food Anxiety when Eating Out Scale

1.0
.36
.40
.31
.34
.58
.36
.22
.35
.21
.32
.46
.54
.64
.52
.45
.48
.48
.41
.58
.38
.40
.43
.13
.33
.49
.63

1.0
.50
.72
.69
.34
.60
.64
.68
.46
.59
.48
.40
.37
.44
.41
.44
.52
.40
.35
.45
.45
.37
.23
.43
.37
.29

1.0
.52
.51
.50
.51
.41
.44
.25
.42
.57
.44
.42
.52
.51
.51
.56
.46
.43
.54
.55
57
.28
.34
.61
.33

1.0
.81
.41
.63
.69
.69
.48
.63
.46
.35
.29
.43
.40
.43
.53
.36
.38
.47
.45
.43
.19
.41
.41
.31

1.0
.44
.66
.66
.72
.38
.66
.51
.43
.36
.50
.46
.50
.58
.39
.38
.47
.50
.47
.28
.44
.43
.30

1.0
.47
.37
.44
.22
.42
.50
.46
.53
.50
.46
.47
.51
.39
.51
.42
.38
.44
.16
.39
.52
.55

1.0
.67
.70
.37
.70
.59
.48
.43
.52
.50
.52
.61
.50
.41
.52
.57
.49
.32
.44
.47
.37

1.0
.65
.57
.69
.38
.28
.24
.31
.27
.30
.40
.32
.29
.37
.39
.37
.26
.36
.33
.25

Salt content of food

Over-eating or over-indulging

Fibre content of food

Pesticides

B.S.E.

Food poisoning

Drug residues in animal products

Genetically modified food

1.0
.35
.64
.51
.38
.36
.46
.39
.43
.55
.38
.33
.45
.42
.39
.21
.38
.41
.32

1.0
.54
.23
.15
.18
.18
.19
.23
.28
.21
.30
.25
.27
.27
.26
.38
.21
.23

1.0
.54
.42
.37
.49
.44
.46
.53
.45
.39
.49
.50
.48
.29
.47
.47
.31

1.0
.71
.64
.82
.74
.78
.76
.60
.50
.60
.60
.53
.28
.46
.62
.41

1.0
.76
.76
.68
.70
.62
.56
.47
.48
.48
.45
.24
.43
.52
.47

1.0
.72
.58
.62
.60
.53
.61
.45
.47
.46
.24
.42
.53
.52

1.0
.80
.82
.79
.64
.57
.59
.58
.56
.26
.48
.62
.45

1.0
.89
.80
.59
.49
.62
.67
.52
.31
.46
.60
.40

When purchasing food in restaurants, how worried
are you about…

Food hygiene and safety
The sugar content of food
Imported foods
Fat content of food
Amount of cholesterol in food
Reheating of food
Vitamin and mineral content of food
Calorie content of food
Salt content of food
Over-eating or over-indulging
Fibre content of food
Pesticides
B.S.E.
Food poisoning
Drug residues in animal products
Genetically modified food
Irradiated food
Food additives
Animal welfare
That food is what ‘they’ say it is
Food being ‘fairly traded’
Food being organic
Buying Irish produce
Religious food customs
That special diets are catered for
Traceability of food
Freshness of food
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Genetically modified food

Irradiated food

Food additives

Animal welfare

That food is what ‘they’ say it is

Food being ‘fairly traded’

Food being organic

Buying Irish produce

1.0
.89
.80
.59
.49
.62
.67
.52
.31
.46
.60
.40

1.0
.81
.61
.54
.62
.64
.53
.33
.49
.61
.41

1.0
.59
.53
.66
.69
.57
.30
.47
.63
.41

1.0
.56
.68
.53
.53
.25
.48
.57
.41

1.0
.57
.51
.53
.24
.45
.59
.62

1.0
.72
.63
.33
.51
.63
.36

1.0
.66
.40
.48
.61
.33

1.0
.32
.45
.63
.43

When purchasing food in shop/supermarkets, how worried
are you about…

Food hygiene and safety
The sugar content of food
Imported foods
Fat content of food
Amount of cholesterol in food
Reheating of food
Vitamin and mineral content of food
Calorie content of food
Salt content of food
Over-eating or over-indulging
Fibre content of food
Pesticides
B.S.E.
Food poisoning
Drug residues in animal products
Genetically modified food
Irradiated food
Food additives
Animal welfare
That food is what ‘they’ say it is
Food being ‘fairly traded’
Food being organic
Buying Irish produce
Religious food customs
That special diets are catered for
Traceability of food
Freshness of food
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That special diets are catered for

Traceability of food

Freshness of food

Food hygiene and safety
The sugar content of food
Imported foods
Fat content of food
Amount of cholesterol in food
Reheating of food
Vitamin and mineral content of food
Calorie content of food
Salt content of food
Over-eating or over-indulging
Fibre content of food
Pesticides
B.S.E.
Food poisoning
Drug residues in animal products
Genetically modified food
Irradiated food
Food additives
Animal welfare
That food is what ‘they’ say it is
Food being ‘fairly traded’
Food being organic
Buying Irish produce
Religious food customs
That special diets are catered for
Traceability of food
Freshness of food

Religious food customs

When purchasing food in
shop/supermarkets, how worried are you
about…

1.0
.40
.30
.07

1.0
.54
.37

1.0
.49

1.0

APPENDIX 17

Scree Plot: Food Anxiety when Eating Out Scale
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APPENDIX 18

Reliability of the Food Anxiety when Eating Out Subscales

Food Issues
Genetically modified food
Irradiated food
Drug residues in animal products
Pesticides
BSE
Food additives
Animal welfare

Table I

Corrected Item-Total
Correlation
.867
.886
.896
.847
.761
.835
.643

Reliability of the Technological Dimension of Food Anxiety when Eating
Out

Food Issues
Calorie content of food
Fat content of food
Salt content of food
Amount of cholesterol in food
Sugar content of food
Fibre content of food
Vitamin and mineral content of food
Over-eating or over-indulging

Table II

Corrected ItemTotal Correlation
.813
.821
.784
.806
.772
.757
.753
.508

Cronbach’s Alpha
if Item Deleted
.911
.911
.913
.912
.915
.916
.916
.936

Reliability of the Nutritional Dimension of Food Anxiety when Eating Out

Food Issues
Freshness of food
Food safety and hygiene
That food is what ‘they’ say it is
Reheating of food
Food poisoning

Table III

Cronbach’s Alpha if Item
Deleted
.933
.931
.930
.935
.943
.936
.951

Corrected Item-Total
Correlation
.684
.701
.692
.654
.712

Cronbach’s Alpha if Item
Deleted
.835
.831
.830
.839
.827

Reliability of the Food Integrity Dimension of Food Anxiety when Eating
Out
469

Food Issues
Religious food customs
Food being organic
Food being ‘fairly traded’
That special diets are catered for
Buying Irish produce
Traceability of food

Table IV

Corrected Item-Total
Correlation
.433
.718
.733
.608
.692
.715

Cronbach’s Alpha if Item
Deleted
.868
.822
.820
.844
.827
.822

Reliability of the Food Trends Dimension of Food Anxiety when Eating
Out
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APPENDIX 19

Hierarchical Cluster Analysis: Food Retail Market Segmentation

(Techno)ethical Food Anxiety Factor Score
Nutritional Food Anxiety Factor Score
(Micro)biological Food Anxiety Factor Score
Dietary Restrictions Anxiety Factor Score
Food Provenance Anxiety Factor Score

Table I

Iteration
1
2
3
4
5
6
7
8
9
10

1
1.452
-2.707
-3.066
.477
2.590

Cluster
2
-.857
1.845
1.001
1.109
-1.398

3
.502
-1.111
-.937
-.2740
-2.322

Initial cluster centres

Change in Cluster Centres
1
2
3
3.019
2.295
2.579
.344
.216
.481
.180
.132
.147
.076
.060
.112
.021
.025
.087
.029
.012
.067
.033
.024
.107
.017
.010
.056
.020
.023
.023
.000
.007
.015

Table II

Iteration history

(Techno)ethical Food Anxiety Factor Score
Nutritional Food Anxiety Factor Score
(Micro)biological Food Anxiety Factor Score
Dietary Restrictions Anxiety Factor Score
Food Provenance Anxiety Factor Score

Table III

1
.909
-.799
-.769
.503
.639

Final cluster centres
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Cluster
2
-.495
.415
.588
.333
-.339

3
-.516
.308
.239
-1.499
-.503

APPENDIX 20

Hierarchical Cluster Analysis: Food-Service Market Segmentation

Technological Food Anxiety Factor Score
Nutritional Food Anxiety Factor Score
Food Integrity Anxiety Factor Score
Food Trends Anxiety Factor Score

Table I

Iteration
1
2
3
4
5
6
7
8

1
1.58775
0.16988
0.24848
-2.24600

Cluster
2
-1.96058
-1.98898
1.17484
0.71767

3
1.04287
2.02594
.89438
2.80872

Initial cluster centres

Change in Cluster Centres
1
2
3
2.142
2.431
2.023
.285
.498
.249
.131
.137
.042
.048
.018
.047
.020
.000
.020
.010
.000
.010
.011
.000
.011
.000
.000
.000

Table II

Iteration history

Technological Food Anxiety Factor Score
Nutritional Food Anxiety Factor Score
Food Integrity Anxiety Factor Score
Food Trends Anxiety Factor Score

Table III

1
0.48935
-.06279
0.3688
-.38217

Final cluster centres
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Cluster
2
-.98899
-.71241
-.87261
-.60971

3
0.58410
0.83943
0.64128
1.04952

APPENDIX 21

Total Anxiety when Food Shopping

(Techno)ethical Food Anxiety

Nutritional Food Anxiety

(Micro)biological Food Anxiety

Dietary Restrictions Anxiety

Food Provenance Anxiety

Correlations between Food Anxiety and Value Priorities

Self-direction
Stimulation
Hedonism
Achievement
Power
Security
Conformity
Tradition
Benevolence
Universalism

.077
-.009
-.058
-.007
-.056
.258**
.290**
.343**
.207**
.291**

.098*
-.027
-.060
-.017
-.063
.244**
.260**
.325**
.216**
.313**

.038
-.018
-.062
.006
-.077
.184**
.202**
.235**
.148**
.213**

.069
-.028
-.024
.004
.005
.287**
.309**
.314**
.163**
.166**

.028
.046
-.001
-.021
.088
.166**
.196**
.246**
.141**
.196**

.085
.016
-.017
.015
-.043
.188**
.253**
.308**
.163**
.265**

Openness to change
Self-enhancement
Conservation
Self-transcendence

.020
-.046
.363**
.294**

.013
-.053
.342**
.321**

-.005
-.060
.254**
.211**

.011
.000
.371**
.185**

.054
.046
.244**
.204**

.042
-.020
.297**
.248**

*p<.01, **p<.001

Table I Spearman’s Rank Order Correlations between food anxiety when food
shopping and value priorities
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Total Food Anxiety when Eating Out

Technological Food Anxiety

Nutritional Food Anxiety

Food Integrity Anxiety

Food Trends Anxiety

Self-direction
Stimulation
Hedonism
Achievement
Power
Security
Conformity
Tradition
Benevolence
Universalism

.066
.025
-.030
.021
-.019
.270**
.295**
.344**
.176**
.225**

.054
.045
-.028
.025
-.052
.235**
.265**
.313**
.140**
.201**

.014
.030
-.046
.065
-.006
.181**
.187**
.200**
.137**
.138**

.046
-.023
.005
.020
-.058
.264**
.265**
.272**
.170**
.150**

.041
.046
-.035
.039
.024
.200**
.272**
.311**
.125**
.184**

Openness to change
Self-enhancement
Conservation
Self-transcendence

.052
.010
.375**
.245**

.065
-.001
.344**
.212**

.030
.036
.238**
.171**

.037
-.001
.329**
.190**

.059
.049
.334**
.193**

*p<.01, **p<.001

Table II Spearman’s Rank Order Correlations between food anxiety when eating out
and value priorities
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Categorical Variable Codings
Frequency
Education

Income

Age
Marital Status
Food-related Illness
High Risk Household Members
Responsibility for Food Purchase
Gender

Primary
Secondary to Inter/Junior Cert.
Secondary to Leaving Cert.
Third level non-degree
Third level degree or higher*
Less than €14,999
€15,000-€34,999
€35,000-€74,999
€75,000 plus*
18-35 years*
36-55 years
56+ years
Single*
Married
Once Married
Yes
No
Yes
No
Yes
No
Male
Female

17
60
75
94
66
30
85
125
72
98
143
71
73
219
20
161
151
59
253
170
142
153
159

Parameter Coding
(1) (2) (3) (4)
1
0
0
0
0
1
0
0
0
0
1
0
0
0
0
1
0
0
0
0
1
0
0
0
1
0
0
0
1
0
0
0
0
0
1
0
0
1
0
0
1
0
0
1
1
0
1
0
1
0
0
1

Note * highlights the base variable in categorical variable dummy coding

Table I

Categorical Variable Codings for the (Techno)ethical Food Anxiety Model
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Frequency
Education

Marital Status
Age
Food-related Illness
Responsibility for Food Purchase
High Risk Household Members
Gender

Primary*
Secondary to Inter./Junior Cert.
Secondary to Leaving Cert.
Third level non-degree
Third level degree or higher
Single*
Married
Once Married
18-35 years*
36-55 years
56+ years
Yes
No
Yes
No
Yes
No
Male
Female

18
61
77
101
71
75
232
21
102
151
75
168
160
180
148
60
268
157
171

Parameter Coding
(1) (2) (3) (4)
0
0
0
0
1
0
0
0
0
1
0
0
0
0
1
0
0
0
0
1
0
0
1
0
0
1
0
0
1
0
0
1
1
0
1
0
1
0
0
1

Note * highlights the base variable in categorical variable dummy coding

Table II

Categorical Variable Codings for the Nutritional Food Anxiety Model

Frequency
Education

Marital Status
Age
Living Location
Food-related Illness
Responsibility for Food Purchase

Primary
Secondary to Inter./Junior Cert.
Secondary to Leaving Cert.
Third level non-degree
Third level degree or higher*
Single*
Married
Once Married
18-35 years*
36-55 years
56+ years
Rural area or village*
Small or middle-sized town
Large town or city
Yes
No
Yes
No

33
69
92
121
103
141
238
39
143
178
97
162
62
194
212
206
214
204

Parameter Coding
(1) (2) (3) (4)
1
0
0
0
0
1
0
0
0
0
1
0
0
0
0
1
0
0
0
0
0
0
1
0
0
1
0
0
1
0
0
1
0
0
1
0
0
1
1
0
1
0

Note * highlights the base variable in categorical variable dummy coding

Table III

Categorical Variable Codings for the Nutritional Food Anxiety AllIndependents Model
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Frequency
Education

Income

Age
Marital Status
Body Mass Index
Food-related Illness
High Risk Household Members
Responsibility for Food Purchase
Gender

Primary
Secondary to Inter/Junior Cert.
Secondary to Leaving Cert.
Third level non-degree
Third level degree or higher*
Less than €14,999
€15,000-€34,999
€35,000-€74,999
€75,000 plus*
18-35 years*
36-55 years
56+ years
Single*
Married
Once Married
Underweight/normal weight*
Overweight
Obese/morbidly obese
Yes
No
Yes
No
Yes
No
Male
Female

17
60
73
93
65
30
84
122
72
96
141
71
71
217
20
155
113
40
160
148
58
250
169
139
151
157

Parameter Coding
(1) (2) (3) (4)
1
0
0
0
0
1
0
0
0
0
1
0
0
0
0
1
0
0
0
0
1
0
0
0
1
0
0
0
1
0
0
0
0
0
1
0
0
1
0
0
1
0
0
1
0
0
1
0
0
1
1
0
1
0
1
0
0
1

Note * highlights the base variable in categorical variable dummy coding

Table IV

Categorical Variable Codings for the Dietary Restrictions Anxiety Model
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Frequency
Education

Income

Age
Marital Status
Food-related Illness
High Risk Household Members
Responsibility for Food Purchase

Primary
Secondary to Inter/Junior Cert.
Secondary to Leaving Cert.
Third level non-degree
Third level degree or higher*
Less than €14,999
€15,000-€34,999
€35,000-€74,999
€75,000 plus*
18-35 years*
36-55 years
56+ years
Single*
Married
Once Married
Yes
No
Yes
No
Yes
No

17
60
75
94
66
30
85
125
72
98
143
71
73
219
20
170
142
59
253
161
151

Parameter Coding
(1) (2) (3) (4)
1
0
0
0
0
1
0
0
0
0
1
0
0
0
0
1
0
0
0
0
1
0
0
0
1
0
0
0
1
0
0
0
0
0
1
0
0
1
0
0
1
0
0
1
1
0
1
0
1
0

Note * highlights the base variable in categorical variable dummy coding

Table V

Categorical Variable Codings for the Food Provenance Anxiety Model
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Frequency
Education

Income

Age
Marital Status
Body Mass Index
Food-related Illness
Responsibility for Food Purchase

Primary
Secondary to Inter/Junior Cert.
Secondary to Leaving Cert.
Third level non-degree
Third level degree or higher*
Less than €14,999
€15,000-€34,999
€35,000-€74,999
€75,000 plus*
18-35 years*
36-55 years
56+ years
Single*
Married
Once Married
Underweight/normal weight*
Overweight
Obese/morbidly obese
Yes
No
Yes
No

31
68
90
114
96
53
117
155
74
136
170
93
136
225
38
198
148
53
203
196
204
195

Parameter Coding
(1) (2) (3) (4)
1
0
0
0
0
1
0
0
0
0
1
0
0
0
0
1
0
0
0
0
1
0
0
0
1
0
0
0
1
0
0
0
0
0
1
0
0
1
0
0
1
0
0
1
0
0
1
0
0
1
1
0
1
0

Note * highlights the base variable in categorical variable dummy coding

Table VI

Categorical Variable Codings for the Technological Food Anxiety Model

Frequency
Education

Age
Marital Status
Body Mass Index
Food-related Illness
Responsibility for Food Purchase

Primary*
Secondary to Inter/Junior Cert.
Secondary to Leaving Cert.
Third level non-degree
Third level degree or higher
18-35 years*
36-55 years
56+ years
Single*
Married
Once Married
Underweight/normal weight*
Overweight
Obese/morbidly obese
Yes
No
Yes
No

33
69
92
121
103
143
178
97
141
238
39
206
156
56
212
206
214
204

Parameter Coding
(1) (2) (3) (4)
0
0
0
0
1
0
0
0
0
1
0
0
0
0
1
0
0
0
0
1
0
0
1
0
0
1
0
0
1
0
0
1
0
0
1
0
0
1
1
0
1
0

Note * highlights the base variable in categorical variable dummy coding

Table VII

Categorical Variable Codings for the Nutritional Food Anxiety Model
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Frequency
Education

Income

Age
Marital Status
Body Mass Index
Food-related Illness
Responsibility for Food Purchase

Primary*
Secondary to Inter/Junior Cert.
Secondary to Leaving Cert.
Third level non-degree
Third level degree or higher
Less than €14,999*
€15,000-€34,999
€35,000-€74,999
€75,000 plus
18-35 years*
36-55 years
56+ years
Single*
Married
Once Married
Underweight/normal weight*
Overweight
Obese/morbidly obese
Yes
No
Yes
No

31
68
90
114
96
53
117
155
74
136
170
93
136
225
38
198
148
53
203
196
204
195

Parameter Coding
(1) (2) (3) (4)
0
0
0
0
1
0
0
0
0
1
0
0
0
0
1
0
0
0
0
1
0
0
0
1
0
0
0
1
0
0
0
1
0
0
1
0
0
1
0
0
1
0
0
1
0
0
1
0
0
1
1
0
1
0

Note * highlights the base variable in categorical variable dummy coding

Table VIII

Categorical Variable Codings for the Food Integrity Anxiety Model
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Frequency
Education

Income

Age
Marital Status
Body Mass Index
Food-related Illness
Responsibility for Food Purchase

Primary
Secondary to Inter/Junior Cert.
Secondary to Leaving Cert.
Third level non-degree
Third level degree or higher*
Less than €14,999*
€15,000-€34,999
€35,000-€74,999
€75,000 plus
18-35 years*
36-55 years
56+ years
Single*
Married
Once Married
Underweight/normal weight*
Overweight
Obese/morbidly obese
Yes
No
Yes
No

31
68
90
114
96
53
117
155
74
136
170
93
136
225
38
198
148
53
203
196
204
195

Parameter Coding
(1) (2) (3) (4)
1
0
0
0
0
1
0
0
0
0
1
0
0
0
0
1
0
0
0
0
0
0
0
1
0
0
0
1
0
0
0
1
0
0
1
0
0
1
0
0
1
0
0
1
0
0
1
0
0
1
1
0
1
0

Note * highlights the base variable in categorical variable dummy coding

Table IX

Categorical Variable Codings for the Food Trends Anxiety Model

481

